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JUL  2  5  19B0 

Honorable  Ella  T.  Gras  so 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

Inclosed  is  a  copy  of  the  Grupes  Reservoir  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection 
of  Non-Federal  Dams.  The  report  is  based  upon  a  visual  Inspection,  a 
review  of  past  performance,  and  a  preliminary  hydrological  analysis. 

A  brief  assessment  is  Included  at  the  beginning  of  the  report. 

The  preliminary  hydrologic  analysis  has  indicated  that  the  spillway 
capacity  for  the  Grupes  Reservoir  Dam  would  likely  be  exceeded  by 
floods  greater  than  18  percent  of  the  Probable  Maximum  Flood  (PMF), 
the  test  flood  for  spillway  adequacy.  Our  screening  criteria 
specifies  that  a  dam  of  this  class  which  does  not  have  sufficient 
spillway  capacity  to  discharge  fifty  percent  of  the  PMF,  should  be 
adjudged  as  having  a  seriously  Inadequate  spillway  and  the  dam 
assessed  as  unsafe,  non-emergency,  until  more  detailed  studies  prove 
otherwise  or  corrective  measures  are  completed. 

The  term  "unsafe'*  applied  to  a  dam  because  of  an  Inadequate  spillway 
does  not  Indicate  the  same  degree  of  emergency  as  that  term  would  if 
applied  because  of  structural  deficiency.  It  does  indicate,  however, 
that  a  severe  storm  may  cause  overtopping  and  possible  failure  of  the 
dam,  with  significant  damage  and  potential  loss  of  life  downstream. 

It  is  recommended  that  within  twelve  months  from  the  date  of  this 
report  the  owner  of  the  dam  engage  the  services  of  a  professional  or 
consulting  engineer  to  determine  by  more  sophisticated  methods  and 
procedures  the  magnitude  of  the  spillway  deficiency.  Based  on  this 
determination,  appropriate  remedial  mitigating  measures  should  be 
designed  and  completed  within  24  months  of  this  date  of  notification. 
In  the  interim  a  detailed  emergency  operation  plan  and  warning  system 
should  be  promptly  developed.  During  periods  of  unusually  heavy 
precipitation,  round-the-clock  surveillance  should  be  provided. 
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NEDED-E 

Honorable  Ella  T.  Gras so 

1  have  approved  the  report  and  support  the  findings  and  recommenda¬ 
tions  described  In  Section  7,  with  qualifications  as  noted  above.  I 
request  that  you  keep  me  informed  of  the  actions  taken  to  Implement 
these  recommendations  since  this  follow-up  is  an  important  part  of  the 
non-Federal  Dam  Inspection  Program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connect¬ 
icut.  This  report  has  also  been  furnished  to  the  owner  of  the 
project,  Mr.  Richard  Kelly,  First  District  Water  Department,  3  Belden 
Avenue,  Norwalk,  Connecticut. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  this  office,  under  the  Freedom  of  Information  Act,  thirty 
days  from  the  date  of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  the  cooperation  extended  in  carrying  out 
this  program. 


Sincerely, 
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MAX  B.  SCHEIDER 

Colonel,  Corps  of  Engineers 

Division  Engineer 
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CONNECTICUT  COASTAL  BASIN 


NEW  CANAAN,  CONNECTICUT 

GRUPES  RESERVOIR  DAM 
CT  00057 


DECEMBER,  1979 


BRIEF  ASSESSMENT 


PHASE  I  INSPECTION  REPORT 
NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


Name  of  Dam: 
Inventory  Number: 
State  Located: 
County  Located: 
Town  Located: 
Stream: 

Owner : 

Date  of  Inspection: 
Inspection  Team: 


GRUPES  RESERVOIR  DAM _ 

CT  00057 _ 

CONNECTICUT _ 

FAIRFIELD _ 

NEW  CANAAN _ 

SILVERMINE  RIVER _ 

NORWALK  WATER  DEPARTMENT,  FIRST  DISTRICT 

NOVEMBER  5,  1979 _ 

PETER  M.  HEYNEN,  P.E. _ 

MIRON  PETROVSKY _ 

HECTOR  MORENO,  P.E. _ 

JAY  COSTELLO 


The  dam,  built  in  1871,  is  a  225  foot  long  stone  and  mortar 
masonry  gravity  dam  used  for  water  supply.  The  top  is  5.7  feet  wide 
with  a  7  foot  wide  coping.  The  top  of  the  coping  is  at  elevation 
298.9,  which  is  27+  feet  above  the  streambed  of  the  Silvermine 
River.  There  are  two  spillways;  a  main  spillway  section  at  the  left 
end  of  the  dam  and  an  auxiliary  spillway  approximately  40  feet 
upstream  from  the  right  end  of  the  dam  (See  Sheet  B-l).  The  main 
spillway  is  a  48.9  foot  long  broad-crested  weir  spanned  by  an 
access  bridge  which  allows  6+  feet  of  clearance  between  the 
spillway  crest  and  the  low  chord  of  the  bridge.  The  auxiliary 
spillway  is  approximately  60  feet  long  at  the  crest  and  is  an 
unlined  channel  cut  around  the  right  side  of  the  dam.  The  two 
outlets  are  24  inch  and  16  inch  cast  iron  pipes.  The  24  inch  pipe 
is  located  at  the  left  end  of  the  dam  and  serves  as  a  low-level 
outlet  or  a  supply  line.  The  16  inch  pipe  is  located  at  the  right 
end  of  the  dam  and  is  used  as  an  emergency  supply  line. 

Based  upon  the  visual  inspection  at  the  site  and  past  perfor¬ 
mance,  the  dam  is  judged  to  be  in  fair  condition.  The  masonry  of 
the  dam  and  training  walls  appears  to  be  in  fair  condition.  There 
are  areas  requiring  maintenance  and  monitoring  such  as  cracks  in 
the  mortar  joints  of  the  masonry  in  the  dam  and  spillway  walls  and 
seepage  at  the  right  end  and  central  portion  of  the  dam. 

In  accordance  with  Corps  of  Engineers  Guidelines  for  size 
(Small)  and  hazard  (high)  classication  for  the  dam,  the  range  of 
test  floods  to  be  considered  is  one-half  the  Probable  Maximum  Flood 
(%PMF)  to  the  Probable  Maximum  Flood  { PMF ) .  At  the  PMF  (test  flood 
elevation  301.0),  peak  inflow  to  the  reservoir  is  16,300  cubic  feet 
per  second  (cfs)  and  the  peak  outflow  is  16,000  cfs  with  the  dam 
overtopped  2.1  feet  and  flow  over  a  low  area  in  the  service  road. 
The  spillway  capacity  with  the  reservoir  level  to  the  top  of  the  dam 
is  2900  cfs,  which  is  equivalent  to  18%  of  the  PMF  outflow.  The 
spillway  capacity  does  not  include  flow  over  the  low  area  in  the 
service  road. 
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It  is  recommended  that  the  owner  retain  the  services  of  a 
registered  professional  engineer  to  perform  a  more  detailed  hy¬ 
draulic/hydrologic  analysis  to  assess  the  overflow  section  at  the 
service  road  as  an  auxiliary  spillway.  Other  recommendations  are 
to  repair  seepage  through  the  masonry  at  the  right  end  of  the  dam 
and  through  the  upstream  valve  chambers,  repair  masonry  walls  at 
the  spillway  discharge  channel  and  to  check  the  outlet  pipes  for 
possible  seepage. 

The  above  recommendations  and  further  remedial  measures  which 
are  discussed  in  Section  7,  should  be  instituted  within  one  (1) 
year  of  the  owner's  receipt  of  this  report. 


Pfeter  M7  Heyne 
Project  Manager 
Cahn  Engineers,  Inc. 


Edgar  B 
Senior  Vice 


President 
Cahn  Engineers,  Inc. 


This  Phase  I  Inspection  Report  on  Grupes  Reservoir  Dam 
has  been  reviewed  by  the  tinders lgned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Pams,  and  with  good  engineering  judgment  and  practice,  and  la  hereby 
submitted  for  approval. 


CARNEY  M.  TERZ1AN,  MEMBER 
Design  Branch 
Engineering  Division 


RICHARD  DIBUONO,  MEMBER 
Water  Control  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  CHAIRMAN 

Geotechnical  Enqineering  Branch 

Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspection.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  would  necessarily  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  esta¬ 
blished  Guidelines,  the  Spillway  Test  Flood  is  based  on  the  esti¬ 
mated  "Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  there  of.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as 
neccessarily  posing  a  highly  inadequate  condition.  The  test  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the 
need  for  fences,  gates,  no- trespassing  signs,  repairs  to  existing 
fences  and  railings  and  other  items  which  may  be  needed  to  minimize 
trespass  and  provide  greater  security  for  the  facility  and  safety 
to  the  public.  An  evaluation  of  the  project  for  compliance  with 
OSHA  rules  and  regulations  is  also  excluded. 
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PHASE  I  INSPECTION  REPORT 


GRUPES  RESERVOIR  DAM 
SECTION  I  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  Public  Law  92-367,  August  8,  1972,  authorized 

the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Cahn  Engineers,  Inc.  has  been 

retained  by  the  New  England  Division  to  inspect  and  report  on 
selected  dams  in  the  State  of  Connecticut.  Authorization  and 
notice  to  proceed  were  issued  to  Cahn  Engineers,  Inc.  under  a 

letter  of  October  15,  1979  from  William  E.  Hodgson,  Jr.  Colonel, 

Corps  of  Engineers.  Contract  No.  DACW  33-79-C-0059  has  been 

assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the  program 
are  to: 

1.  Perform  technical  inspection  and  evaluation  of  non-federal 
dams  to  identify  conditions  requiring  correction  in  a 
timely  manner  by  non-federal  interests. 

2.  Encourage  and  prepare  the  States  to  quickly  initiate 
effective  dam  inspection  programs  for  non-federal  dam. 

3.  To  update,  verify  and  complete  the  National  Inventory  of 
Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this  Phase  I 
inspection  report  includes: 

1.  Gathering,  reviewing  and  presenting  all  available  data  as 
can  be  obtained  from  the  owners,  previous  owners,  the  state 
and  other  associated  parties. 

2.  A  field  inspection  of  the  facility  detailing  the  visual 
condition  of  the  dam,  embankments  and  appurtenant  struc¬ 
tures. 

3.  Computations  concerning  the  hydraulics  and  hydrology  of  the 
facility  and  its  relationship  to  the  calculated  flood 
through  the  existing  spillway. 

4.  An  assessment  of  the  condition  of  the  facility  and  cor¬ 
rective  measures  required. 

It  should  be  noted  that  this  report  does  not  pass  judgement  on 
the  safety  or  stability  of  the  dam  other  than  on  a  visual  basis. 
The  inspection  is  to  identify  those  features  of  the  dam  which  need 
corrective  action  and/or  further  study. 


1.2  DESCRIPTION  OF  PROJECT 


a.  Location  -  The  dam  is  located  on  the  Silvermine  River  in  a 
rural  area  of  the  town  of  New  Canaan,  County  of  Fairfield,  State  of 
Connecticut.  The  dam  is  shown  on  the  Norwalk  North  USGS  Quadrangle 
Map  having  coordinates  latitude  N  41°  11.3'  and  longitude  W  73° 
29.3'  . 


b.  Description  of  Dam  and  Appurtenances  -  The  dam  is  a  stone 
and  mortar  masonry  gravity  dam,  which  is  225  feet  long  and  has  a 
typical  width  of  5.7  feet  at  the  top  with  a  7  foot  wide  stone 
masonry  coping.  The  upstream  slope  is  vertical  to  about  5  feet 
below  the  crest.  At  this  point  there  is  an  earth  fill  which  slopes 
out  from  the  lining  at  an  inclination  of  2.5+  horizontal  to  1+ 
vertical.  The  downstream  slope  is  a  20  foot  high  vertical  stone  and 
mortar  masonry  face.  Both  the  upstream  and  downstream  slopes  are 
stepped,  making  the  dam  18  feet  wide  at  the  base  (See  Sheet  B-l). 
The  top  of  the  dam  is  at  elevation  298.9,  which  is  27  feet  above  the 
Silvermine  River  and  5.2  feet  above  the  main  spillway  crest. 

The  main  spillway  is  a  48.9  foot  long  and  9.3  foot  wide 
broad-crested  masonry  weir,  located  at  the  left  end  of  the  dam.  A 
bridge  across  the  spillway  and  6  feet  above  the  weir  crest,  allows 
access  to  the  dam  from  the  left  abutment.  There  are  stone  and 
mortar  masonry  walls  at  either  side  of  the  main  spillway  discharge 
channel.  The  left  wall  is  in  two  sections;  the  first  is  23+  feet 
high  and  25+  feet  long  and  the  second  abuts  the  first,  slants  in 
toward  the  spillway  channel  and  is  54+  feet  long  (See  Sheet  B-l). 
The  right  wall  is  5  feet  high  and  45  feet  long.  At  the  low-level 
gate  house,  this  wall  becomes  a  dry-laid  stone  wall  outlining  the 
downstream  channel  for  approximately  150  feet. 

The  auxiliary  spillway  is  an  unlined  channel  that  is  60+ 
feet  long  at  the  crest  and  extends  around  the  right  end  of  the  dam. 
There  is  no  weir  or  sill  at  the  auxiliary  spillway,  but  the  crest  is 
approximately  1.4  feet  above  the  main  spillway  crest,  3.8  feet 
below  the  top  of  the  dam  or  at  elevation  295.1. 

There  is  a  depression  along  the  service  road  which  runs 
parallel  to  the  left  side  of  the  reservoir.  This  low  area  starts  at 
the  left  abutment  of  the  dam;  extends  300+  feet  upstream  and  has  a 
minimum  elevation  of  296.3  or  2.6  feet  below  the  top  of  the  dam. 

The  outlet  works  consist  of  a  series  of  supply  lines,  a 
low-level  outlet  and  an  intake  gate  house.  The  intake  gate  house  is 
located  65  feet  upstream  from  the  right  end  of  the  main  spillway  and 
has  three  30  inch  by  30  inch  sluice  gates.  The  low-level  sluice 
gate  is  at  centerline  elevation  275.5,  the  mid-height  sluice  gate 
is  at  centerline  elevation  282.0  and  the  upper  level  sluice  gate  is 
at  centerline  elevation  288.5.  The  outlet  for  the  gatehouse  is  a  24 
inch  cast  iron  pipe  which  leads  to  the  30  inch  upper  valve  chamber 
at  the  right  end  of  the  main  spillway.  From  here  the  24  inch  pipe 
extends  to  the  24  inch  low-level  outlet  valve  (invert  elevation 
273.3)  at  the  lower  valve  chamber  (See  Sheet  B-l). 


The  main  supply  line  taps  the  low-level  outlet  pipe  ap¬ 
proximately  7  feet  upstream  from  the  lower  valve  chamber  and  is  a  24 
inch  cast  iron  pipe  which  runs  parallel  to  and  35  feet  from*  the 
downstream  face  of  the  dam  (See  Sheet  B-l).  Water  through  the  24 
inch  supply  line  can  be  diverted  to  either  a  20  inch  cast  iron 
supply  main  or  to  a  16  inch  cast  iron  emergency  supply  line.  The  16 
inch  pipe  has  a  24  inch  inlet  valve  (invert  elevation  273.3+)  at  the 
right  end  of  the  dam  and  also  connects  to  a  12  inch  pipe  which  has 
been  plugged  and  abandoned.  There  is  also  a  24  inch  cast  iron  pipe 
from  the  John  D.  Milne  Reservoir  which  bypasses  Grupes  Reservoir  to 
the  water  supply  system  downstream.. 

c.  Size  Classification  -  (SMALL)  -  The  dam  impounds  310  acre- 
feet  of  water  with  the  reservoir  level  at  the  top  of  the  dam,  which 
at  elevation  298.9,  is  27  feet  above  the  streambed  of  the 
Silvermine  River.  According  to  the  Recommended  Guidelines  for 
height  and  storage  capacity,  the  dam  is  classified  as  small  in 
size. 


d.  Hazard  Classification  -  (HIGH)  -  If  the  dam  were  breached, 
there  is  potential  for  loss  of  life  and  extensive  property  damage 
to  at  least  5  residential  structures  located  between  1500  and  4000 
feet  downstream  along  the  Silvermine  River  (See  Sheet  D-l).  There 
are  other  residential  structures  along  the  Silvermine  River  to  the 
town  of  Norwalk  which  would  also  be  in  danger  of  flooding  should  the 
dam  fail.  The  peak  outflow  before  failure  of  the  dam  would  be  6,300 
cfs  and  the  peak  failure  outflow  from  the  dam  breaching  would  be 
24,500  cfs.  A  breach  of  the  dam  would  result  in  a  rise  of  the  water 
level  at  the  initial  impact  area  from  a  depth  of  7.3  feet  before 
failure  to  a  depth  of  10.5  feet  just  after  the  breach,  or  a  rise  of 
about  3.2  feet  in  the  water  level  of  the  stream. 

e.  Ownership  -  First  District  Water  Department 

3  Belden  Avenue 

Norwalk,  Connecticut 

Mr.  Richard  Kelly  (203)  847-9114 

f.  Operator  -  William  Lahey  (Superintendent)  (203)  966-1473 

g.  Purpose  of  Dam  -  Water  Supply 

h.  Design  and  Construction  History  -  The  following  information 
is  believed  to  be  accurate  based  on  the  plans  and  correspondence 
available.  The  dam  was  built  in  1871.  In  1901,  a  3  foot  thick 
concrete  lining  was  added  on  the  upstream  face  and  in  1905  an 
auxiliary  spillway  was  added  at  the  right  end  of  the  dam.  In  1933 
the  original  gate  houses  were  removed  and  a  larger  gate  house  and 
chlorination  facilities  were  designed  by  Buck,  Seifert  and  Jost, 
Inc.  and  constructed  at  the  dam.  In  1962,  an  attempt  was  made  to 
grout  the  dam  through  holes  drilled  into  the  downstream  face  of  the 
stone  masonry.  Test  borings  were  also  made  in  consideration  of 
installing  a  cut-off  wall  at  the  dam  but  according  to  the  operator, 
the  project  was  never  completed.  Earth  fill  was  added  to  the 
upstream  side  of  the  dam,  the  date  of  which  is  unknown. 
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i.  Normal  Operation  Procedures  -  The  mid-level  gate  at  the 
intake  gate  house  is  normally  open  and  the  upper  and  lower  gates  are 
kept  closed.  Water  is  drawn  from  this  gate  through  the  24  inch  line 
to  the  supply  lines.  The  24  inch  low-level  outlet,  is  kept  closed 
at  all  times.  According  to  the  operator,  the  valves  for  the  24  inch 
low-level  outlet  and  the  16  inch  supply  line  have  not  been  operated 
since  his  employment  at  the  water  company  in  the  1950' s.  The  water 
level  is  usually  maintained  at  the  spillway  crest,  elevation  293.7. 

1.3  PERTINENT  DATA 

a.  Drainage  area  -  10.2  square  miles  of  rolling  and  relatively 
undeveloped  wooded  terrain.  The  Grupes  Reservoir  is  the  furthest 
downstream  of  a  series  of  four  reservoirs  regulating  the  Silvermine 
River  for  water  supply  purposes.  The  other  watersheds  include  1.9 
square  miles  to  Scott's  Reservoir,  7.4  square  miles  to  Brown's 
Reservoir  and  9.3  square  miles  to  John  D.  Milne  Lake. 

b.  Discharge  at  Damsite  -  Discharge  is  over  the  main  spillway, 
over  the  auxiliary  spillway,  over  a  low  area  in  the  service  road  at 
the  left  side  of  the  reservoir  (if  the  water  surface  gets  above 
elevation  296.3),  and  through  the  24  inch  low-level  outlet  and  16 
inch  supply  line. 

1.  Outlet  Works  (conduits): 

24  inch  low-level  outlet 

at  invert  el.  273.3  65  cfs  (head  to  top  of 

dam) 

16  inch  emergency  supply  N/A 

2.  Maximum  reported  flood  at 

damsite:  Dam  overtopped  6"  in 

October  1955 

3.  Ungated  spillway  capacity  @ 

top  of  dam  el.  298.9:  2900  cfs  (total) 

main  spillway  1730  cfs 

auxiliary  spillway  1170  cfs 

4.  Ungated  spillway  capacity  @ 

test  flood  el.  301.0:  4900  cfs  (total) 

main  spillway  2600  cfs 

auxiliary  spillway  2300  cfs 

5.  Gated  spillway  capacity  @ 

top  of  dam:  N/A 

6.  Gated  spillway  capacity 

@  test  flood:  N/A 


1-4 


7.  Total  spillway  capacity  @ 
test  flood  el.  301.0: 


4,900  cfs 


8.  Discharge  through  low  area 
in  service  road 

At  top  of  dam  el.  298.9: 

At  test  flood  el.  301.0: 

9.  Total  project  discharge  @ 

top  of  dam  el.  298.9: 
test  flood  el.  301.0: 

c.  Elevations  (National  Geodetic 

1.  Streambed  §  centerline  of  dam 

2.  Maximum  tailwater: 

3.  Upstream  portal  invert 
diversion  tunnel: 

4.  Recreation  pool: 

5.  Full  flood  control  pool: 

6.  Spillway  crest  (ungated): 

Main  spillway: 

Auxiliary  spillway: 

7.  Low  area  at  service  road: 

8.  Design  surcharge  (original 
design) : 

9.  Top  of  dam: 

10.  Test  flood  surcharge 

with  service  road  overflow: 
no  service  road  overflow: 

d.  Reservoir 

1.  Length  of  maximum  pool: 

2.  Length  of  recreation  pool: 

3.  Length  of  flood  control  pool: 


3.400  cfs 

9.400  cfs 

6300  cfs 
16,000  cfs 

Vertical  Datum) 

2724- 

Unknown 

N/A 

N/A 

N/A 

293.7 

295.1 

296.3+ 

Unknown 

298.9 

301.0 

302.2 

3500  ft. 

N/A 

N/A 


1.  Recreation  pool: 

2.  Flood  control  pool: 

3.  Spillway  crest  pool: 

4.  Top  of  dam: 

5.  Test  flood  Pool: 

f .  Reservoir  Surface 

1.  Recreation  pool: 

2.  Flood  control  pool: 

3.  Spillway  crest  pool: 

4.  Top  of  dam  pool: 

5.  Test  flood  pool: 

g.  Dam 

1 .  Type : 

2.  Length: 

3.  Height: 

4.  Top  width: 

5.  Side  slopes: 

6.  Zoning: 

7.  Impervious  Core: 

8.  Cutoff: 

9.  Grout  curtain: 


N/A 

N/A 

171  acre-ft. 

311  acre-ft. 

370  acre-ft. 

N/A 

N/A 

23  acres 
25  acres 
30  acres 

Stone  masonry  gravity 
225  ft. 

27  ft. 

5.7  ft.  (7  foot  wide  coping) 

vertical 

N/A 

N/A 

N/A 

N/A 


3.  Crest  elevation: 


293.7 


4.  Gates: 

5.  Upstream  channel: 

6.  Downstream  channel: 

7.  General: 

Auxiliary  Spillway 

1.  Type: 

2.  Length  of  crest: 

3.  Crest  elevation: 

4.  Gates: 

5.  Upstream  channel: 

6.  Downstream  channel: 

7.  General: 

j.  Low  Area  at  Service  Road 

1.  Length: 

2.  Elevation: 

3.  Description: 

4.  Other: 

k.  Regulating  Outlets 
Low-level  outlet 

1.  Invert: 

2.  Size: 


3.  Description: 

4.  Control  mechanism: 


5.  Other: 


N/A 

N/A 

bedrock  and  gravel 
streambed 

6  foot  clearance  to  low 
chord  of  access  bridge 
from  spillway  crest 


unlined  overflow  channel 

60  feet 
295.1 
N/A 
N/A 

sloping,  weed  covered 
overflow  channel  to 
Silvermine  River 

N/A 

300+  ft. 

296.3  (minimum  elevation) 
unlined  swale 
See  Appendix  D-5 


273.3  (downstream) 

24  inch 
cast  iron 

Hand  operated  30"  valve 
t.t  upper  valve  chamber 

Hand  operated  24"  valve 
at  lower  valve  chamber 

24"  cast  iron  emergency 
inlet  valve  for  16"  supply 
line  at  invert  el.  273.3+. 
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SECTION  2 : 


ENGINEERING  DATA 


2.1  DESIGN 


a.  Available  Data  -  The  available  data  consists  of  a  set  of 
plans  for  the  gate  house  and  chlorinator  installation,  3  mis¬ 
cellaneous  drawings  of  the  dam,  correspondence  and  boring  logs. 
The  plans  for  the  gate  house  and  chlorinator  is  a  set  of  4  sheets 
including  plan,  sections,  details  and  chlorinator  layout,  and  was 
prepared  by  Nicholas  S.  Hill  in  1933.  The  miscellaneous  plans 
include  a  plan  of  the  dam  with  boring  locations,  plan  and  profile  of 
the  auxiliary  spillway  by  C.  N.  Wood  in  1905,  and  an  elevation  of 
the  dam  with  a  cross  section.  The  correspondence  consists  of 
letters  from  the  Connecticut  Water  Resources  Commission;  The  First 
District  Water  Company;  Buck,  Seifert  and  Jost  Consulting 
Engineers;  and  Mr.  Roald  Haestad.  This  correspondence  contains 
information  on  inspections  at  the  dam,  borings  done  at  the  dam  site 
in  1962  and  a  letter  from  Dr.  R.  L.  Kroll  expressing  his  concern 
about  the  bedrock  geology  and  that  the  dam  foundation  may  contain 
some  calc-silicate  gneiss  which  may  present  stability  problems  for 
the  dam. 


b.  Design  Features  -  The  drawings  indicate  the  design  features 
stated  previously  in  this  report. 

c.  Design  Data  -  There  were  no  engineering  values,  assump¬ 
tions,  test  results  or  calculations  available  for  the  original 
construction  or  subsequent  addition  of  an  upstream  gatehouse, 
chlorine  house,  and  earth  fill  at  the  upstream  side  of  the  dam. 

2.2  CONSTRUCTION 

a.  Available  Data  -  There  is  no  as-built  drawings  or  con¬ 
struction  inspection  reports  available  for  the  dam. 

b.  Construction  Considerations  -  No  information  is  available 
for  problems  or  special  considerations  for  the  dam  construction. 

2.3  OPERATIONS 


Lake  level  readings  are  taken  weekly  and  recorded.  According 
to  the  operator  and  existing  available  data,  there  was  6  inches  of 
water  over  the  dam  in  October  1955.  No  formal  operations  records 
are  known  to  exist  at  this  time. 

2.4  EVALUATION 

a.  Availability  -  Existing  data  was  provided  by  the  Con¬ 
necticut  Department  of  Environmental  Protection,  The  First  District 
Water  Company  and  Buck,  Seifert  and  Jost,  Consulting  Engineers. 
The  owner  made  the  project  available  for  visual  inspection. 
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b.  Adequacy  -  The  limited  amount  of  detailed  engineering  data 
available  was  generally  inadequate  to  perform  an  in-depth 
assessment  of  the  dam,  therefore,  the  assessment  of  this  dam  must 
be  based  on  visual  inspection,  performance  history,  hydraulic 
computations  of  spillway  capacity  and  approximate  hydrologic 
judgements. 

c.  Validity  -  A  comparison  of  record  data  and  visual  obser¬ 
vations  reveals  no  significant  d iscr ipancies  in  the  record  data. 


SECTION  3 : 


VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General  -  The  general  condition  of  the  project  is  fair. 
The  inspection  did  reveal  several  areas  requiring  maintenance  and 
monitoring.  At  the  time  of  the  inspection  the  reservoir  level  was 
at  elevation  293.8,  i.e.  5.1  feet  below  the  crest  of  the  dam,  with 
water  flowing  over  the  main  spillway. 

b.  Dam 


Crest  -  The  crest  of  the  dam  is  in  good  condition.  No 
signs  of  misalignment,  spalling  or  visible  cracks  were  observed 
(Photo  2). 


Upstream  Slope  -  There  are  cracks  in  the  mortar  joints  of 
the  masonry,  with  considerable  cracking  noted  at  the  right  side  of 
the  slope  in  the  area  of  the  emergency  inlet  valve  chamber  (Photo 
1).  The  top  of  the  concrete  lining  appears  to  be  in  sound 
condition. 


Downstream  Slope  -  No  misalignment  or  signs  of  movement 
were  observed  on  this  slope.  Efflorescence  was  noted  along  the 
mortar  joints  of  this  slope  (Photo  3).  There  are  several  seepage 
areas  on  the  right  side  and  central  portion  of  the  downstream  slope 
(Photos  11  and  12).  In  this  area  of  the  slope,  seepage  emanated 
through  the  numerous  cracks  in  the  joints  of  the  stone  masonry.  In 
some  places,  the  mortar  is  completely  washed  out  from  between  the 
stones.  There  are  several  metal  pipes  protruding  from  the  down¬ 
stream  slope  and  are  reported  to  have  been  used  for  pressure 
grouting  of  the  masonry  in  the  1960's  (Photo  12). 

There  is  a  12  inch  tile  drain  pipe  which  runs  from  a  dry 
well,  which  is  reported  to  be  located  to  the  right  of  the  chlorine 
house,  to  the  downstream  river  channel.  (See  Sheet  B-l). 
Discharge  from  this  pipe  was  approximately  10  gpm  (Photo  4).  A  two 
inch  thick  deposit  of  siltation  was  observed  on  the  bottom  of  the 
pipe  outlet.  The  ground  in  the  vicinity  of  the  dry  well  is  wet  and 
according  to  the  dam  operator  there  is  water  in  this  area  all  year 
long  (Photo  10). 

Main  Spillway  -  The  spillway  section  of  the  dam  was 
overflowing  with  about  2  inches  of  water  and  portions  of  the 
downstream  wall  were  not  visible  (Photo  5  through  7).  There  is  a 
dry-laid  stone  wall  along  the  left  side  of  the  reservoir  for 
several  hundred  feet  upstream  from  the  left  spillway  wall.  This 
stone  wall  is  showing  signs  of  deterioration  near  the  spillway  with 
some  of  the  stone  falling  into  the  spillway  approach  channel  (Photo 
5).  The  downstream  spillway  walls  are  stone  and  mortar  masonry. 
There  is  considerable  deterioration  of  the  left  wall  immediately 
downstream  of  the  spillway  with  cracking  of  the  mortar  joints 
(Photo  6).  According  to  the  operator,  there  are  wet  areas  on  the 
middle  and  lower  sections  of  the  downstream  face  of  the  spillway, 
which  are  visible  when  the  spillway  is  dry.  The  floor  of  the 
spillway  channel  is  an  outcrop  of  natural  rock  with  several  loose 
boulders  and  some  brush  (Photos  6  and  7).  There  is  a  200  foot  long 
dry-laid  stone  wall  along  the  right  side  of  the  spillway  discharge 
channel. 


Auxiliary  spillway  -  The  auxiliary  spillway  is  at  the 
right  side  of  the  reservoir  (Photo  9).  It  has  a  grass,  br jsh  and 
stone  cover  with  the  remains  of  a  stone  wall  on  both  sides  of  the 
crest. 

c.  Appurtenant  Structures  -  The  intake  gatehouse  is  in  good 
condition  (Photo  2).  No  cracks  or  spalling  was  observed  on  the 
external  or  internal  surfaces  of  the  concrete  chamber. 

The  upper  30  inch  valve  chamber  is  on  the  left  end  of  the 
upstream  side  of  the  dam.  The  inspection  of  this  chamber  revealed 
some  leakage  through  the  right  upstream  corner. 

The  24  inch  emergency  inlet  valve  chamber  on  the  right  end 
of  the  upstream  side  of  the  dam  also  had  a  leak  at  the  right 
upstream  corner  of  the  chamber.  Water  level  in  the  chamber  was 
approximately  even  with  the  water  level  in  the  reservoir.  The 
upstream  wall  of  the  chamber  has  many  cracks  in  the  mortar  joints  of 
the  masonry. 

The  24  inch  low-level  outlet  chamber  is  a  masonry  structure 
with  some  signs  of  cracking  and  weathering  (Photo  7).  The  other 
structures  at  the  right  downstream  toe  of  the  dam,  such  as  the 
chlorine  house,  diffuser,  venturi  and  24  inch  valve  house  are  in 
good  condition. 

d.  Reservoir  Area  -  The  area  surrounding  the  reservoir  is 
generally  wooded.  There  is  a  service  road  at  the  left  side  of  the 
reservoir  with  a  stone  wall  extending  300  feet  along  the  shore  and 
parallel  to  the  road.  The  condition  of  this  stone  wall  is  fair.  A 
substantial  depression  zone  in  the  area  of  the  service  road  was 
observed.  This  low  area  is  located  from  the  left  of  the  dam  to  300 
feet  upstream  of  the  dam  and  is  2.6+  feet  below  the  crest  of  the 
dam. 

e.  Downstream  Channel  -  The  downstream  channel  runs  in  the 
natural  bed  of  the  Silvermine  River.  It  is  mostly  undeveloped, 
steep-sided  and  wooded  to  the  initial  impact  area. 

3.2  EVALUATION 

Based  upon  the  visual  inspection,  the  project  is  assessed  as 
being  generally  in  fair  condition.  The  following  features  which 
could  influence  the  future  condition  and/or  stability  of  the 
project  were  identified. 

1.  Seepage  through  the  right  portion  of  the  dam  and  through 
the  body  of  the  spillway  could  deteriorate  the  mortar 
joints  and  increase  the  uplift  pressure  with  a  subsequent 
reduction  in  the  stability  of  the  structure. 

2.  The  leaks  in  the  upper  30  inch  and  24  inch  valve  chambers 
and  the  cracked  mortar  joints  on  the  right  end  of  the 
upstream  side  of  the  dam  could  lead  to  additional  satura¬ 
tion,  leaking  and  deterioration  of  the  masonry  of  the  dam. 


3-2 


Damaged  mortar  joints  of  the  left  spillway  wall  and  damage 
to  the  stone  wall  along  the  right  side  of  the  spillway 
discharge  channel  could  result  in  erosion  problems  should 
these  walls  become  unstable  and  fail. 

The  24  inch  low-level  outlet  has  not  been  operated  in 
several  years.  The  condition  of  this  pipe  and  valve  are 
unknown  and  could  present  a  problem  should  there  be  a  need 
to  draw  down  the  reservoir. 

The  pipes  through  the  dam  are  over  100  years  old  and  the 
condition  of  these  pipes  should  be  checked. 
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SECTION  4  :  OPERATIONAL  PROCEDURES 

4.1  REGULATING  PROCEDURES 

Flows  are  regulated  from  the  filter  plant  which  is  located 
downstream  from  the  dam.  Only  the  mid-level  sluice  gate  at  the 
intake  gate  house  is  open  for  water  supply  through  the  24  inch  line. 
The  16  inch  emergency  supply  line  and  24  inch  low-level  outlet  are 
not  operated.  The  reservoir  can  be  completely  eliminated  from  the 
water  supply  system  by  using  the  24  inch  bypass  from  the  John.  D. 
Milne  Lake. 

4.2  MAINTENANCE  OF  DAM 


The  grass  and  brush  is  cut  once  a  month  when  the  weather 
permits.  All  painting  and  general  repair  to  appurtenant  structures 
is  done  during  the  summer  months  as  required. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  gates  at  the  intake  gate  house  are  cleaned  and  serviced 
once  a  year.  Screens  for  these  gates  are  checked  and  cleaned  on  a 
weekly  schedule. 

4.4  DESCRIPTION  OF  ANY  FORMAL  WARNING  SYSTEM  IN  EFFECT 

No  formal  warning  system  is  in  effect,  but  the  operator  does 
notify  the  Civil  Defense  if  the  water  level  at  the  main  spillway 
rises  to  1.8  feet  below  the  top  of  the  dam. 

4.5  EVALUATION 


The  operation  and  maintenance  procedures  are  generally  good, 
however  there  are  some  areas  requiring  improvement.  A  more  formal 
program  of  operation  and  maintenance  procedures  should  be  imple¬ 
mented,  including  schedules,  periodic  inspections  and  documentation 
to  provide  complete  records  for  future  reference.  Remedial 
operation  and  maintenance  recommendations  are  presented  in  Section 
7. 
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SECTIONS:  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  General  -  The  watershed  is  10.2  square  miles  of  rolling  and 
relatively  undeveloped  wooded  terrain.  The  Grupes  Reservoir  is  the 
furthest  downstream  of  a  series  of  four  reservoirs  regulating  the 
Silvermine  River  for  water  supply  purposes.  The  other  watersheds 
include  1.9  square  miles  to  Scott's  Reservoir,  7.4  square  miles  to 
Brown's  Reservoir  and  9.3  square  miles  to  John  D.  Milne  Lake.  The 
dam  is  a  masonry  structure  with  a  main  spillway  incorporated  into 
the  left  end  of  the  dam  and  an  auxiliary  spillway  consisting  of  an 
unlined  channel  at  the  right  side  of  the  reservoir.  A  low  area 
exists  at  the  service  road  to  the  left  of  the  dam.  This  area 
extends  300+  feet  upstream  from  the  dam  and  has  a  minimum  elevation 
of  296.3.  The  dam  is  basically  a  low  surcharge  storage  -  high 
spillage  project  which  does  not  develop  sufficient  storage  to 
generate  a  significant  reduction  in  either  the  Probable  Maximum 
Flood  (PMF)  or  the  1/2  PMF. 

b.  Design  Data  -  No  computations  could  be  found  for  the 
original  dam  construction. 

c.  Experience  Data  -  No  information  on  serious  problem  situ¬ 
ations  arising  at  the  dam  was  found.  There  was  6  inches  of  water 
over  the  dam  in  October  1955  according  to  the  operator. 

d.  Visual  Observations  -  The  dam  and  appurtenant  structures 
appear  to  be  well  maintained.  There  is  an  access  bridge  which 
extends  across  the  main  spillway  approximately  6  feet  above  the 
spillway  crest.  Several  low  hanging  branches  were  noted  at  the 
auxiliary  spillway  and  water  flowing  over  this  spillway  will  be 
channeled  around  the  right  end  of  the  dam  to  the  Silvermine  River 
approximately  250  feet  downstream  from  the  dam.  Flows  over  the 
service  road  will  go  around  the  left  end  of  the  dam  and  back  to  the 
Silvermine  River  several  hundred  feet  downstream. 

e.  Test  Flood  Analysis  -  Based  upon  the  Army  Corps  of  En¬ 
gineers'  "Preliminary  Guidance  for  Estimating  Maximum  Probable 
Discharge"  dated  March  1978,  the  watershed  classification  (rolling) 
and  area  (10.2  square  miles),  a  Probable  Maximum  flood  (PMF)  of 
16,300,  or  2000  cfs  per  square  mile,  is  expected  at  the  dam  site. 
In  accordance  with  the  size  (small)  and  hazard  (high) 
classification,  the  test  flood  range  to  be  considered  is  from  the  H 
PMF  to  the  PMF.  Peak  inflow  to  the  reservoir  at  the  PMF  is  16,300 
cfs  (Appendix  D-2)  and  peak  outflow  is  16,000  cfs.  Peak  inflow  to 
the  reservoir  at  the  ^  PMF  is  8150  cfs  and  peak  outflow  is  7900  cfs. 
The  test  flood  for  Grupes  reservoir  Dam  is  considered  to  be 
equivalent  to  the  PMF. 

Assuming  the  low  area  at  the  service  road  is  not  raised  to 
the  elevation  of  the  dam,  the  dam  will  be  overtopped  2.1  feet 
(elevation  301.0),  the  spillway  capacities  will  be  2600  cfs  (main) 
and  2300  cfs  (auxiliary),  and  the  overflow  at  the  service  road  will 
be  9400  cfs.  If  the  low  area  at  the  service  road  is  raised  to  the 
elevation  of  the  dam,  the  dam  will  be  overtopped  to  a  depth  of  3.3 
feet,  or  to  elevation  302.2. 


If  the  service  road  overflow  is  not  considered  as  spillway 
outflow,  the  capacity  of  the  spillways  just  before  the  dam  is 
overtopped  is  2900  cfs  or  18%  of  the  routed  test  flood  outflow.  If 
the  service  road  outflow  is  considered  as  spillway  outflow,  the 
spillway  capacity  just  before  the  dam  is  overtopped  is  6300  cfs  or 
39%  of  the  routed  test  flood  outflow. 

f.  Dam  Failure  Analysis  -  Utilizing  the  Army  Corps  of 
Engineer^1  April,  1978  "Rule  of  Thumb  Guidance  for  Estimating 
Downstream  Dam  Failure  Hydrographs",  the  peak  outflow  before 
failure  would  be  6300  cfs  (including  low  area)  and  the  peak  failure 
outflow  from  the  dam  breaching  would  be  24,500  cfs.  A  breach  of  the 
dam  would  result  in  a  rise  of  about  3.2  feet  in  the  water  level  of 
the  stream  at  the  initial  impact  area,  which  corresponds  to  an 
increase  in  the  water  level  from  a  depth  of  7.3  feet  just  before  the 
breach  to  a  depth  of  10.5  feet  just  after  the  breach.  The  rapid  3.2 
foot  increase  in  the  water  level  at  the  initial  and  secondary 
impact  areas  would  inundate  at  least  3  houses  located  approximately 
1400  to  3500  feet  downstream  to  a  depth  of  about  3  feet.  There  are 
several  other  houses  located  close  to  the  streambed  along  the 
Silvermine  River  between  the  secondary  impact  area  and  the  town  of 
Norwalk.  These  houses  would  also  be  in  danger  of  flooding  if  the 
dam  were  breached. 
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SECTION  6:  STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  -  The  visual  inspection  did  not  reveal 
any  indications  of  immediate  stability  problems.  However,  there  is 
seepage  through  the  body  of  the  dam  which  could  jeopardize  the 
stability  of  the  dam  if  left  uncontrolled.  A  boring  program 
implemented  at  the  dam  in  1962  and  visual  observations  by  Dr. 
Richard  Kroll  (Section  6.1.c),  indicate  that  the  bedrock  foundation 
may  be  fractured  and  contain  weak  layers.  Due  to  the  above 
considerations,  and  the  present  geometry  and  age  of  the  structure, 
a  more  detailed  investigation  of  the  dam  and  existing  data  should 
be  performed  to  determine  the  necessity  of  a  stability  analysis. 

b.  Design  and  Construction  Data  -  The  drawings  and  data 
available  and  listed  in  Appendix  B  were  not  sufficient  to  perform 
an  in-depth  stability  analysis  of  the  dam.  No  engineering  assump¬ 
tions,  data  or  calculations  could  be  found  for  the  original  design 
of  the  dam. 

c.  Operating  Records  -  The  boring  program  implemented  in 
December  1962  and  January  1963  at  the  downstream  toe  of  the  dam, 
indicated  that  the  rock  foundation  was  highly  fractured  and  con¬ 
tained  bands  of  soft  material.  Also,  in  a  letter  to  Dr.  Joe  Webb 
Peoples  on  June  27,  1972,  Dr.  Richard  Kroll  expressed  his  concern 
about  possible  solution  of  calcite  layers  in  the  bedrock  foundation 
of  the  dam.  Evidently  this  was  not  considered  a  stability  problem 
at  this  time,  as  no  follow-up  correspondence  could  be  found  to 
indicate  any  concern  over  this  situation. 

d.  Post  Construction  Changes  -  The  post-construction  changes 
of  the  project  include  the  following  data: 

1.  Construction  of  a  new  auxiliary  spillway  at  the  right 
end  of  the  dam  in  1905. 

2.  Addition  of  a  3  foot  lining  on  the  upstream  slope. 

3.  Construction  of  a  new  concrete  and  brick  intake  gate 
house  and  removal  of  the  original  structures  in  1933. 

4.  Improvement  of  the  existing  chlorine  house  and  venturi 
valve  at  the  downstream  toe  in  1933. 

5.  Addition  of  earth  fill  at  the  upstream  side  of  the  dam. 

e.  Seismic  Stability  -  The  project  is  in  Seismic  Zone  I  and 
according  to  the  Recommended  Guidelines,  need  not  to  be  evaluated 
for  seismic  stability. 


6-1 


SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  PROJECT  ASSESSMENT 

a.  Condition  -  Based  upon  the  visual  inspection  of  the  site 
and  past  performance,  the  project  appears  to  be  in  fair  condition. 
The  masonry  is  generally  in  fair  condition  with  areas  of  some 
concern  which  require  maintenance  and  monitoring. 

Based  upon  the  Army  Corps  of  Engineers'  "Preliminary 
Guidance  for  Estimating  Maximum  Probable  Discharge"  dated  March, 
1978,  and  hydraulic/hydrologic  computations,  the  peak  inflow  to  the 
reservoir  at  the  test  flood  is  16,300  cubic  feet  per  second  (cfs) 
and  the  peak  outflow  is  16,000  cfs,  with  the  dam  overtopped  2.1  feet 
(elevation  301.0)  and  flow  over  the  low  area  in  the  service  road. 
Based  upon  our  hydraulic  computations,  the  spillway  capacity  with 
the  reservoir  level  to  the  top  of  the  dam  is  2,900  cfs  (not 
including  service  road  overflow),  which  is  equivalent  to 
approximately  18%  of  the  routed  test  flood  outflow. 
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b.  Adequacy  of  Information  -  The  information  available  is  such 
that  an  assessment  of  the  condition  and  stability  of  the  project 
must  be  based  solely  on  visual  inspection,  past  performance  and 
sound  engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  the  measures  presented  in 
Section  7.2  and  7.3  be  implemented  within  1  year  of  the  owner's 
receipt  of  this  report. 

7.2  RECOMMENDATIONS 

It  is  recommended  that  further  studies  be  made  by  a  registered 
professional  engineer  qualified  in  dam  design  and  inspection 
pertaining  to  the  following: 

1.  A  detailed  hydraulic/hydrologic  analysis  to  assess  the 
overflow  section  at  the  service  road  as  an  auxiliary 
spillway.  Recommendations  should  be  made  by  the  engineer 
and  implemented  by  the  owner. 

2.  A  Further  investigation  and  inspection  of  the  project  and 
make  any  necessary  recommendations.  Items  of  particular 
importance  are  as  follows: 

a.  Evaluation  of  the  need  for  a  dam  stability  analysis  at 
test  flood  conditions.  This  analysis  could  require 
implementation  of  a  boring  program,  piezometer  in¬ 
stallation  and  material  testing. 

b.  The  condition  of  the  dry  well  on  the  right  side  of  the 
dam  toe  and  the  development  of  measures  to  control 
drainage  at  the  wet  area  surrounding  this  well.  Also 
the  origin  and  significance  of  seepage  flow  from  the  12 
inch  tile  drain  pipe. 


c.  Condition  of  the  main  spillway  when  it  is  not  over¬ 
flowing. 

d.  Condition  of  the  dam  upstream  face  and  the  concrete 
lining. 

e.  The  cracking  and  leakage  through  the  mortar  joints  in 
the  upstream  walls  of  the  upper  30  inch  and  the 
emergency  intake  valve  chambers. 

f.  Condition  of  the  16  and  24  inch  pipes  through  the  dam. 
These  pipes  could  be  deteriorated  and  produce 
additional  seepage  flow  through  the  dam. 

g.  Monitoring  of  seepage  through  the  dam,  the  upper  valve 
chambers  and  through  the  12  inch  tile  drain  pipe  to 
measure  any  changes  in  seepage  quantities  Any 
acceptable  repair  measures  to  reduce  or  stop  seepage 
through  the  dam  and  spillway  should  be  implemented. 

7.3  REMEDIAL  MEASURES 


a.  Operation  and  Maintenance  Procedures  -  The  following 
measures  should  be  undertaken  and  continued  on  a  regular  basis. 

1.  Round-the-clock  surveillance  should  be  provided  by  the 
owner  during  periods  of  heavy  precipitation  or  high 
project  discharge  at  the  dam.  The  owner  should  develop 
and  implement  a  downstream  warning  system  to  be  used  in 
case  of  emergencies  at  the  dam. 

2.  A  formal  program  of  operation  and  maintenance  pro¬ 
cedures  should  be  instituted  and  fully  documented  to 
provide  accurate  records  for  future  references. 

3.  A  comprehensive  program  of  inspection  by  a  registered 
professional  engineer  qualified  in  dam  inspection 
should  be  instituted  on  an  annual  basis. 

4.  Cracked  masonry  joints  on  the  upstream  slope  of  the  dam 
and  the  upper  24  inch  and  emergency  intake  valve 
chambers  should  be  sealed  to  prevent  masonry  deterior¬ 
ation  and  water  penetration  to  the  dam. 

5.  Deteriorated  areas  of  the  masonry  and  stone  spillway 
training  walls  and  the  stone  wall  along  the  left  shore 
of  the  reservoir  should  be  repaired  to  prevent  erosion 
of  the  banks  and  to  increase  the  stability  of  these 
walls. 

6.  The  cutting  of  grass  and  brush  on  the  toe  and  abutments 
of  the  dam,  as  well  as  at  the  auxiliary  spillway  should 
be  continued  as  part  of  the  routine  maintenance 
procedure. 

7.4  ALTERNATIVES 

This  study  has  identified  no  practical  alternatives  to  the 
above  recommendations. 
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VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Gropes 


PROJECT  FEATURE  M ASO 


Page  A-2. 
datf.  /VW  5.  1979 


_ .  by  P-MMJ±PJCJ_ 


AREA  EVALUATED 


CONDITION 


DAM  EMBANKMENT 


Crest  Elevation 


Current  Pool  Elevation 


I  Maximum  Impoundment  to  Date 


Surface  Cracks 


Pavement  Condition 


Movement  or  Settlement  of  Crest 


lateral  Movement 


Unknown 

•Some,  oh  ujs  slope 


Home.  observed 


Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concret 
Structures 


Appears  &ood 


Sooj) 


Indications  of  Movement  of  Structura 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 


None  OBSERVED 


Rock  Slope  Protection-Riprap  Failure 

Unusual  Movement  or  Cracking  at  or 
Near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 


Nome  observed 


Seeps  on  I js  slope  <£  net  area  at  toe 


None  observed 
Unknown 


Toe  Drains 


Horizontal  toe  drain  with  flow  of  lO-ap^ 


Instrumentation  System 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  GruPES  RESERVOIR  J)AM 

Page  A-3 

DATE  NOV.  S.  1919 

PROJECT  FEATURE  ROUSE  uv  PMH.HP.JC. 

AREA  EVALUATED 

■ 

CONDITION 

OUTLET  WORKS-CONTROL  TOWER 

a)  Concrete  and  Structural 

General  Condition 

£ooj) 

Condition  of  Joints 

Nor  OBSERVED 

Spalling 

1 

Visible  Reinforcing 

[  « 

y  Wove  observed 

Rusting  or  Staining  of  Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Hot  observed 

1 

j  Unusual  Seepage  or  Leaks  in  Gate 

1 

Chamber 

Cracks 

>  Hone  observed 

Rusting  or  Corrosion  of  Steel 

b)  Mechanical  and  Electrical 

\ 

Air  Vents 

Float  Wells 

Crane  Hoist 

A I/A 

Elevator 

Hydraulic  System 

Service  Gates 

-3  SLUICES  (SATES  OR  Jo'xjo"  OPERABLE 

Emergency  Gates 

Lightning  Protection  System 

w/a 

Bnergency  Power  System 

Wiring  and  Lighting  System 

£oo2> 

PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Gtupgs  Reservoir  2)  Am 

PROJECT  FEATURE  Upper  See  vice  Valve  Chamber. 


Page  A  -4 

DATE  Roy,  &  1979 

BY  MP.  JjC _ 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS-CONTROL  TOWER 

a)  Concrete  and  Structural 
General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b)  Mechanical  and  Electrical 
Air  Vents 
Float  Hells 
Crane  Hoist 
Elevator 
Hydraulic  System 
Service  Gates 
Emergency  Gates 
Lightning  Protection  System 
Emergency  Power  System 
Hiring  and  Lighting  System 


Masonry  structure  with  concrete  a  urns 
on  v/s  slope 

Fair 

p/a 

None  observed 

N/A 

Some  eeplopenscerce 
N/A 

Seep  op  riqht  corner 

Some  j  o/s  slope 
A I/A 


y  "/A 

21 "  <SA7£  VALVE,  OPERABLE 

N/A 


A’* 


PERIODIC  INSPECTION  CHECK  LIST 


Page  A -S’ 

PROJECT  Grupes  Reservoir  Dam  date  Nov.  5  1979 

PROJECT  FEATURE  UPPER  EMERGENCY  VALVE  CHAMBER  gy  MP.TC 


AREA  EVALUATED 

■ 

CONDITION 

OUTLET  WORKS-CONTROL  TOWER 

a)  Concrete  and  Structural 

MASONRY  structure  mu  CONCRETE  un/ns  on 

U/S  SLOPE 

General  Condition 

Fair 

Condition  of  Joints 

M/A 

Spalling 

Some  t  masonry  u/s  slope 

Visible  Reinforcing 

Rusting  or  Staining  of  Concrete 

l  m 

Any  Seepage  or  Efflorescence 

Some  efflorescence 

Joint  Alignment 

M/A 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 


Seep  on  right  corns* 


Cracks 

Rusting  or  Corrosion  of  Steel 
b)  Mechanical  and  Electrical 
Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 
Hydraulic  System 
Service  Gates 
Emergency  Gates 
Lightning  Protection  System 
Bnergency  Power  System 
Wiring  and  Lighting  System 


CracKS  OF  Ye  -  'U  tV/DE  ON  u/s  slope 
M/A 


>  N/A 


16  SATE  VALVE  ,  OPERA&LE 
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project  Gropes  Reservoir  Dam 

Page  A-6 

DATE  Uov.  S  1979 

— — f  —  - — — - 

project  feature  Lqm-Ievel  Valve  Chamber  by  pmp  mp.ic 

AREA  EVALUATED 

■ 

CONDITION 

OUTLET  WORKS-OUTLET  STRUCTURE  AND 

OUTLET  CHANNEL 

General  Condition  of  Concrete 

CooD 

Rust  or  Staining 

y 

Spalling 

i 

|  Erosion  or  Cavitation 

r  Wow£.  OBSERVED 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

I 

Drain  Holes 

Channel 

Loose  Rock  or  Trees  Overhanging 

Channel 

Condition  of  Discharge  Channel 

PERIODIC  INSPECTION  CHECK  LIST 


project  Gropes  Reservoir  Dam 
PROJECT  FEATURE  Iower  VAiVE  CMAN&ER 


Page  a- 7 
DATE  No*.  5  191Q 

BY  - MP.sTC 


AREA  EVALUATED 


OUTIET  WORKS-OUTLET  STRUCTURE  AND 


OUTLET  CHANNEL 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

j  Erosion  or  Cavitation 
Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Condition  at  Joints 
Drain  Holes 
Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


CONDITION 


Goon 


>  Non  £  05SEMEJ) 


A J/A 


PERIODIC  INSPECTION  CHECK  LIST 


Page  A- 


PROJEC' 


fervour  Dam 


PROJECT  FEATURE  f>r,NC!PAL  St>ULWA\ 


oatk  a/os.  S.  1979 
BY  PMi4.MP.JC.  ffM  rs 


OUTLET  WORKS-SPILLWAY  WEIR,  APPROACH 


AND  DISCHARGE  CHANNELS 


a)  Approach  Channel 


General  Condition 


Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 
b)  Weir  and  Training  Walls 


General  Condition  of  Concrete 


Rust  or  Staining 


Spalling 

Any  Visible  Reinforcing 


Any  Seepage  of  Efflorescence 


Drain  Holes 


c)  Discharge  Channel 


General  Condition 


Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 


Floor  of  Channel 


Other  Obstructions 


CONDITION 


Masonry  Stroc  tore. 


GoOD 


Nope  observed 


Not  observed 


JamaSED  train  NALL  NEAR  H'E/R 


Gome 


Good 


None  observed 


3 ED  ROCK 

Boulders  &  Brush 


4 


PERIODIC  INSPECTION  CHECK  LIST 
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project  Gropes  Reservoir  Dam 

PROJECT  FEATURE  Auxiliary  S , 


Page  a-9 
date  Nov,  S.  1919 


_  BY 


Other  Obstructions 


Natural  g-roomd 
Boulders  &  Brush 


SECTION  B-B 


4  0  4  8 


NOTES: 


I  THS  PLAN  WftS  COMPLED  FROM  EXISTING  PLANS  DRAWN  IN  '955  AND 
1962  AND  O0TAJNED  FROM  THE  NORWALK  FIRST  DISTRICT  WATER  DEPARTMENT 
NOT  ALL  TOPOGRAPHC  A  NO /OR  STRUCTURAL  FEATURES  ARE  NECESSARLY 
OENTIFIED 

2  ALL  ELECTIONS  ARE  ASSLACD  NGV/O  TAKEN  FROM  EXBTNG  PLANS 


CAHN  ENGINEERS  INC 

U  S  ARMY  ENGINEER  DlV  NEW  ENGLAND 

WALLINGFORD,  CONNECTICUT 

CORPS  OF  ENGINEERS 

ENGINEER 

WALTHAM,  MASS 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED  DAMS 


PLAN,  ELEVATION  ft  SECTIONS 

GRUPES  RESERVOIR  DAM 

MUM  NVEVt  NEW  CANAAN,  CONNECTICUT 


•mscalc  as  NOTEO _ 

—  IoaTE  NON  l«T%  | SHEET 


BUCK,  SEIFERT  AND  JOST 
CONSULTING  ENGINEERS 
113  EAST  1STH  STREET 
NEW  YORK  3,  N.  Y. 


October  31 »  1962 


SUBJ:  401. 12 


Soiltesting,  lac. 

47  Pershing  Drive 
Anson  ia,  Connecticut 

Attention:  Mr.  Robert  De  Angelis 

Re: 


Gentlemen: 


istrict 

ecticut 


We  are  enclosing  herewith  a  drawing  showing  the  locations 
for  a  program  of  test  borings  required  by  us  in  connection  with  a  study 
for  reinforcing  the  existing  Grupe  Dam  of  the  First  Taxing  District  of 
the  City  of  Norwalk,  Connecticut.  The  location  of  the  Reservoir  is  shown 
on  the  Norwalk  North  Quadrangle  of  the  U.S.G.S.  maps. 

The  borings  shall  be  made  from  the  surface  of  the  ground  to 
ledge  rock  and  shall  be  carried  a  minimum  of  five  feet  into  the  ledge 
rock.  The  borings  through  the  overburden  shall  be  made  by  the  dry 
sample  method,  in  which  the  hole  is  cased  to  the  rock.  Samples  shall 
be  taken  every  five  feet  and  at  other  intervals  where  a  change  in  formation 
is  indicated,  by  d riving  the  casing  to  the  desired  depth,  cleaning  out  the 
hole  to  the  bottom  of  the  casing  and  by  driving  a  sample  spoon  of  approved 
design  not  less  than  eighteen  inches  below  the  bottom  of  the  casing  into 
the  material.  The  numb  a  r  of  blows  per  foot  to  drive  the  easing  and  the 
number  of  blows  for  each  six  inches  of  sample  spoon  penetration  shall 
be  recorded.  Samples  shall  be  preserved  in  clear  glass  jars  with  air- 
tight  covers,  waxed  after  closing.  Drilling  into  ledge  shall  be  done  with 
a  core  barrel  and  a  diamond  bit  or  other  approved  means  which  will 
produce  a  core  from  the  rock  penetrated  of  not  less  than  one  and  three 
eighth  inches  in  diameter.  The  drilling  shall  be  done  ia  such  a  manner 
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Octob«r  31 »  1962 


as  to  obtain  the  maximum  possible  core  recovery.  Cores  shall  be  pre¬ 
served  in  wooden  boxes  in  the  order  in  which  they  were  taken. 

Copies  of  the  logs  of  the  borings  with  complete  information 
shall  be  forwarded  to  this  office  as  soon  as  possible  after  each  hole  is 
completed.  After  completion  of  the  work  the  samples  and  rock  cores 
shall  be  delivered  to  the  office  of  the  First  Taxing  District  at  3  Selden 
Avenue*  Norwalk. 

The  work  will  be  performed  under  our  supervision  and  field 

inspection. 


We  will  appreciate  it  if  you  will  submit  to  us  a  proposal  for 
performing  this  work.  We  suggest  that  the  proposal  be  in  the  form  of  a 
lump  sum  on -and -off  charge*  a  unit  price  per  foot  for  boringe  through 
the  overburden  and  a  unit  price  per  foot  for  borings  in  the  rock.  The 
proposal  should  be  addressed  to: 

Commissioners*  First  Taxing  District 

City  of  Norwalk*  Connecticut 

c/o  Buck,  Seifert  and  Joet 

Consulting  Engineers 

112  East  19th  Street 

New  York  3,  New  York 

The  location  of  the  holes  will  be  staked  in  the  field  on  Friday 
November  2nd.  weather  permitting. 

We  would  like  to  have  this  work  done  coincident  with  or 
immediately  following  the  boring  program  you  are  now  doing  for  us  for 
the  9ecoad  Taxing  District. 

If  you  have  any  questions  in  connection  with  this  program 

please  let  us  know. 


Yours  very  truly* 

BUCK,  SEIFERT  AND  JOST 


CFJ/dm 

Esc. 

cc:  Mr.  R Iordan 


rles  F.  Jost 
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PREPARED  Bl:  ‘JAY  A.  COSTELLO 
CAKN  EN<5>H££R.S,xkc.  5-4-80 


OEPTm 


SOILTESTIING,  INC. 

47  Pershing  Drive— Anaonia,  Conn. 


i;  client:  1st.  Taxing  District 
Norwalk.  Cobb 


contrac  tor 


FOREMAN  —DRILLER 


lN$PEC  TOR 


project  NO 


PROJECT  NAME 


3"liew  Canaan,  Conn. 


•ROUNO  WATER  OBSERVATIONS 


CASINO 

BLOWS  j  J  1 

*tR  NO  TYPE  PEN  REC 
FOOT 


HAMMER  wt 

HAMMER  FALL 


CASINO  SAMPLER  CORE  BAR 

WI  SS  D.T. 

_MZ  1^78" _ 

_ 300 _14Q 

24M  30"  Dia. 


D*i«  St.ft  1-4-63  D.i.  Fio.  1-4-63 


SURFACE  ELEV 


GROUND  WATER  ELEV. 


•LOWS  PER  6 
ON  SAMPLER 
(  FORCE  ON  TUBE  > 


CORING 
TIME 
PER  FT 
(MIN  ) 


DENSITY  STRATA 

or  change 


field  identification  of  soil 

REMARKS  INCL  COLOR,  LOSS  OF 
WASH  WATER,  SEAMS  IN  ROCK,  ETC 


GROuNO  SURFACE  r0  _ _ FT, 


W  :  WAShE 0 


j  B  oND'STuRBEO  BALL  ChCCK 


CASING 


T  :  ThiNWALL 


CASINO  TO. 


UP*  UNDlSTuRBCO  piston 


HOLE  NO. 


V  •  VANE  TEST 


P»vP?PT  j>fO  TRACE  :  0*0%,  L'TT.f  :  .0*20%  SOME  •  10  *  SS%,  AND  t  JS*  S0% 


OC*TM 


OCPTm 


SOILTESTING,  INC. 

47  Perthinq  Drive— An»oni«,  Conn. 


1st*  Taxing  District. 

Norralkyxcnn. 


SHEET_1 _ OfJL 

4  A. 

UAI  f  kiA 


HOLE  NO 


ground  water  observations 

At  n  >n er  _ hours 

at _ ft  after _ hours 


HAMMER  * T 

nuuii  fall 


-2T~ 

300:: 

24" 


sgg,L£" 

-IT/ff* - 

140 

 30" UiaA 


Dai*  Sun  *V28  D.i.  F,W 63 


_  ! |  market  elev  _ 

V.  GROUND  WATER  ElEV. 


SAMPLE  BLOWS  PER  6 

BLOWS  - - - r -  PTM  0«  SAMPLER 

PE R  MO  TTPE  pen  REC  ir.--  (FORCE  OR  TUBE  I 
FOOT  *=  SOT 


STRATA 

CHARGE 

OEPTM 


FIELO  IDENTIFICATION  OF  BOIL 
REMARKS  INCL  COLOR,  LOSS  OP 
WASH  WATER,  SEAMS  IN  ROCK,  ETC 


Hotai  Could  not  keep  casing  straight 

or  steady  enough  to  core)  ceding 
also  bent. 


G»Ou*0  SuRFdCC  to 


*  ■  *ashC  0 


u*  UH0STu»8tD  IHl  Ch£C* 


T  :  TmNWAll 


THEN _  CASING  TO. 

UP  <  UNDfJTuPSCD  PISTON 


V  •  VANC  TCST 


HOLE  NO. 


PP*  *  «PT  ;  N5  c 


T  a«L'(  -  o-  0%,  LiTT.t  i  >0  -  20%  SOME  »  to  -  55%,  AND  •  55-5  0% 
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SOILTESTING,  INC. 

47  Pershing  Drive  —  Antonia,  Conn. 
"conVra’c  for 


FOREMAN  -  DRILLER 

T«B«  M»N« 

TnsVector  ’ 


1st.  Taxing  District 
CLItNI  Norwalk j”Conn5 

PROJECT  HO 

PROJECT  NAME  ’ 

Grupe  Dan 

TBcAT.ojie*  canaan,  Conn 


sheets _ of  1 

HOLE  HO  5B 


s4'  West  of  ffS 


tHOUNO 

_Drr 

water  OBSERVATIONS 

FT  AFTER  .  HOURS 

FT  AFTER  _ _ _ HOURS 

TYPE  ]Q_ - 

s at  *  o 

hammer  wt 

hammer  FALL  24” _ 

ss 

1T3/8S 

140 

3b" 

m 

— 

•  IT 

Dia. 

CASING 

SAMPLE 

BLOWS  PER  6“ 

CORING 

density 

STRATA 

BLOWS 

PER 

NO 

TYPE 

PEN 

REC 

OEPTM 

ON  SAMPLER 

{  FORCE  ON  TUBE  ) 

PER  FT 

r  UNSiST 

OEPTH 

FOOT 

o-e 

6-  i  2 

(2-  IB 

MOI  S  T 

CLEV 

31 

20 

36 

64 

55 

1 

D 

11 

6" 

6'0 

39 

22< 

►  Ref 

ieal — 

&.  inti 

-95 — - 

0  U 

' 

C 

29 

L_ 

c _ 

_12 _ 

nun  ffx 

c 

ii 

c 

2  — 

c 

3  _ 

11  *Q" 

— 

2 

D 

18 

8" 

13*6" 

19 

15 

39 

13 ‘6* 

- 

— 

— 

— 

C 

C 

7 

2 

Run  |2 

- 

_ 

— 

— 

— 

C 

C 

c  " 

5 

"3 

13 

18*0 

Dale  Start  A/^/o3  C 

SURFACE  CLEV  _ 

GROUND  WATER  CLCV  . 


FIELD  IDENTIFICATION  OF  SOIL 
REMARKS  INCL  COLOR,  LOSS  OF 
WASH  WATER,  SCAMS  IN  ROCK,  ETC 


1/3/63 


M  VHM  ^  '  .  . 

and  oouiders.  (Fill) 


Drilled  3'0"  boulder 


ln„  IGr.  C-F.  Sand,  C-Gravel,  &  bouldc 


Nets*  Lost  sone  eater  while  coring. 


c*uu no  surface  to  .ft,  useo _ casino 

0  ORV  w-WASNEO  C«CORC0  RjRiT  A  »  AUGER 

ul  uNO'STuRRfO  SAIL  ChFCK  T  *  T  miNWALL 


Thin _ "  CASINO  TO. 

UR  •  UNOiSTuRBf  D  RISTON 
V  .  VANC  TEST 


HOLE  NO.  5& 


•  RJRORT  >*»J 


9  4.  C  :  0-  0%  L'TTLf  :  -0-  20%  SOME  •  10  -  S3%.  A  NO  •  S3  -  30% 
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SOILTESTING,  INC. 

47  Pershing  Drive — Ansooia,  Conn. 


CON  TRACTOR 

FOREMAN  -DRILLER 

T.B. _ M.N. _ 

inspector 


CUENTlst_.  Taxing  District 
Norwalk,  Conn. 


SHEETi _ 

HOLE  NO 


PROJECT  NO 


PROJECT  NAME 

_ Grupe  Dan _ 

location 

New  Canaan,  Conn. 


line 


station 


OFFSET 

3  •  East  of  £6 


.ROUND  WAT  C  R  08SERV4T  IONS 

AT  g4  FT  AFTER  __18 HOURS 

AT _ FT  AFTER _ HOURS 


CASINO  SAMPLER 

TTPE  -KJw -  — ' 

SIZE  I  D  Z** _  -1_3 /S' 

HAMMER  WT  -3Cft- 

HAMMER  FALL  ” JrM 


CORE  BAR 

DT_ 


DaJ»  -St.ft  Fin. 3^3/63 

SURFACE  ELEV  _ _ 

OROUNO  WATER  ELEV  “4 


STRATA 

CHANOC 

DEPTH 


field  identification  of  soil 

REMARKS  INCL  COLOR.  LOSS  OF 
WASH  WATER.  SEAMS  IN  ROCK,  ETC 


0r*”1 

t  5*0 

9*0  Drilled  2"  boulder 

I  10  *0 


_ n..w  jj-1  bedrock  with  soft  band*. 

_ 3 _ 

_ 8 _ 

15*6"  Rec.  34"  fragmented  gray  a hist 


Hole  completed  at  15' 6". 


Notes  lost  wash  water  at  10 ' 


orolno  surface  to 

0  OR*  »  ■  RAbHCQ 


RFACE  to  ..FT,  USCO _ ICASINO  THEN  _ “  CASINO  TO  « 

w-WAbHtO  C  »  CORE  0  P  *  Pi  T  A  *  AUGER  U  P  •  U  N  0 1 S  T  UR  •  C  D  PISTON 

wS  •  UNDISTURBED  ball  ChEC*  T  •-  Th.NWAVA  V  *  VANE  TEST 


mole  NO. 


m.p  RT  )NS 


iO%.  L  IT.T  ■  lO  -  -0%  SOME  •  JO  -  SS%.  A  NO  I  55-  J0% 


( l  ll  *  ’ 


Xa  C 


Norwalk.  Conn 


«OLt  Nu 


oiouNO  watch  observations 

FT  AFTER  _  HOUI 


FT  AFTER 


CASINO 

110*5  r  | 

PER  NO  TTPE  PEN  BE  C 
FOOT 


•  LOWS  PER  t  COR  INQ  DENSITT  STRATA 
ON  SAMPLER  Time  OR  CxAN&E 

(FORCE  ON  TUBE  (  TT  CONSIST  DEPTH 

l“‘N)  — ; DTT-.T - .,-77.  - 


field  identification  of  soil 

REMARKS  INCL  COLOR,  LOS*  OF 
WASH  WATER,  SEAMS  IN  ROCK,  ETC 


Hole  completed  at  7'0" 


GROUNO  SURFAC  E  TO 


w  ■  WA  S  HE  0 


uB  UNOiSTuRBEO  *All  CHECK 


T  :  THINWALL 


Then  _  CASING  TO. 

UP  •  UNDISTURBED  piston 


V  •  VANE  test 


HOLE  NO.1 


PROPORT  DNS  USED  TRACE  :  0  -  lORfc  .  l'HiEi  '0-  20%,  SOME  •  10  -  55  %,  ANOiSS-SO** 


B 


IP 


SOILTESTING,  INC. 

47  Pershing  Drive— AnsoniA,  Conn. 


1st  Taxing  Dj 
Norwalk,  Conn 


SHEET _ ; 

HOLE  NO 


OF  1 


CONTRACTOR 

FOREMAN  -DRILLER 

JD  TJ _ 

INSPECTOR 


PROJECT  NO 


PROJECT  NAME 


GROUND  water  OBSERVATIONS 
AT _ FT  AFTER  _  HGul 


AT  _ _ _ FT  AFTER _ HOURS 


=-iteW-..Gana  an  , 

CASINO  SAMPLER  core  bar 

tt.c  _WI _  _aa  nT 

* r  zh¥2  :isM8  ~7’ 

HAMMER  FALL  24T 3Qr 


).t*  Fm._  1/ 4/63 


surface  Cl ev  _ _ 

ground  »atc*  cJOE  none 


z  CASINO  SAMPLE  SLOWS  PCS  »■'  CORING  DENSITY 

*■  SLOWS  TofTt  0H  TIME  09 

u  NO  Type  PEN  RCC  —  (  FORCE  ON  TUBE  )  PCRET  CONSIST  DEPTH 

O  F OOT  (S?  SOT  1 


PlELO  IDENTIFICATION  OF  SOIL 
REMARKS  INCL  COLOR.  LOSS  OF 
WASH  WATER,  SEAMS  IN  ROCK.  ETC 


Topsoil 


Id  not  keep  cas 
aigh  t;  casing 
t. _  Refusal 


Bottom  Hole  5»0,t 


0  surface  to 


•  -  washed  C«  CORED  P1R1T  At  AUGER  UP  >  UNOUTuRfED  PISTON 
Uf  UNO  ST  U  Rff  0  BALL  ChCCC  TsTmNWALI  V'VANC  TEST 


CASINO  TO  . 


HOLE  NO.  8 


RT  INS  USED 


'•ALE  *  0-10%.  1.1’T^E  1  '0  -  20%  SOME  *  tO  *  S3%,  AN0'JS-50% 


B-13 


SOILTESTING,  INC. 

47  Pexibing  Dnv*- Anaonia,  Conn. 
;on  r  V ac7o"r 

FOREMAN  -ORILLCR 

tb  mn _ 

nsrec to* 


i j  cue M:  1  s  t  T aicing_D i si 
Norwalk,  Conn. 


SHEET _ J 

HOLE  NO 


PROJECT  NO 


PROJECT  NAME 


OFESC" 

5 '  West  of  #8 


•  ROUNO  WATER  OBSERVATIONS 

FT 

after 

HOURS 

FT 

AF  TER 

HOURS 

CORING  density  STRATA 

ti  m  e  or  Change 


*0  TTRE  REN  «C  “"I  «-ORCt  ON  TUBE)  CONSIST  j  DEPTH  j  ^ 

c-g°T  ~0~t  U-;  '.nr  IWINI  moist  1  CLtv  _ 


12’*  Topsoil 


Field  IDENTIFICATION  of  soil 
remarks  incl  color,  loss  or 
WASH  WATER.  SEAMS  IN  ROCK,  ETC 


5'0" 


Brown  overburden 
Lost  Wash  water 


Bottom  Hole  10* 0” 

Note;  Lost  wash  water  while 
coring 


•  FACE  TO  FT,  USEO _ ICASiNO  THEN  _ 1  CASINO  TO. 

*:  WASHES  C  :  CORED  R  :  R  i  T  A  A  u  OE  R  u  *  •  U  N  0 1  S  T  U*S  E  0  RISTON 

j*  UNO'STlRBEO  sall  check  t  :  Th'NWALL  ViVANE  TEST 

1  jSEO  t«a:£  I  0-'0%.  L'TT.E  .  10-20*  SOME  ■  10  ■  15%,  ANO<  55-50% 


HOLE  NO 


soiltestim;,  inc. 

47  P«rthing  Driv# — Anionia,  Conn. 

•  CON  T  VaC  TO* 

FOREMAN  -DRILLER 

JD  TJ _ 

*  inspector 


cuem  1st  Taxing  District 
Norwalk,  Conn. _ 

PROJECT  NO 
"project  name 

_ Grupe  Dam _ 

LOCATION 


SHEET  _  i  OF  1 

O 

HOLE  NO  7 _ 


UNE 

station 

OFFSET 


CASiNO  SAMPLER  CORE  BAR  . 

_Y£I_  SS _  _BT_  D»*f  Sun  1/5. 

_2_  .1/2 _ l_3/8 _  ;!  SURFACE  ELEV _ 

-^oa  — iio  »‘t  |;  GROUND  WATER 


X 

CASING 

*- 

BlOWS 

A 

Ml 

P(  H 

O 

f  OOT 

7L« 

— - A4J 

iL— -£ 

COR  INO 

DENSITY  i 

STRATA 

TIME 

OR 

CHANGE 

PER  FT 

CONSIST 

OEPTM 

(MIN  ) 

_ J 

MOi  ST 

ELEV 

field  identification  of  soil 
remarks  incl  color,  loss  of 

WASH  WATER,  SEAMS  IN  ROCK,  ETC 


.6"  Topsoil 


Bottom  Hole  5’0" 

I 

Note:  Could  not  keep  casing  straigJ 
will  attempt  auxilary  hole. 


f - ! 


GRUlv  N  0  SURFACE  IQ  FT,  USEO 

0  DR*  w  WASHCO  C  CORED  Fi  fit 
u»  UNO  S'URSCO  Jill  Check 


_ CASINO  Then _ :  CASINO  TO. 

AiAUQER  UR  *  UNDISTURBED  RISTON 
TiThnWALL  V  •  LANE  TEST 


•  .  I  '0  20%  SOME  •  10  -  35%,  AND  ■  35  •  50% 


HOLE  NO. 
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/  /  s  s 


L  SOILTESTING,  INC.  I  w  m  +  <  + 

..  ni  ’  „  ;i  cuiM-._JL.8t. _T.axa.ng_ DisttifiLt. 

f. .  47  P.»h»ng  Driv.-An.oni.,  Conn.  |;  Norwalk.  Conn. _ 


SHEET  _1__  OF— 
HOLE  NO  9-A 


ONI  MAC Y OR 

‘\WmemaV  -driller" 

JD  tj 


-  A  MOUND  WATER  OBSERVATIONS 

AT _ ft  AFTER  _  HOURS 

AT _ FT  AFTER _ HOURS 


PROJECT  NO 


PROJECT  NAME 


STATION 
OFFSET  “ 


rJteiflk.-Canaaa-^-  — \ - g .» 

CASING  SAMPLER  CORE  BAR  |  * 

TYPE  -  MX _  SS  -  DT _ I  StAit _ _ Date  Fin. 

SI2t  >0  - 2  1/2 - 1-3/8 - I  SURFACE  CLEV _ 

M*““£"  *T  ~300-  - 140  ,,T  ,!  GROUND  WATER  tS5»  JIQfl? 

HAMMER  FALL  o  «  - 


Dalr  Sun _ _ Date  F»n. 

SURFACE  ELEV  _ 


EWI 


CASING 

BLOWS  |  i  | 

j  NO  TYPEjPEN 


blows  per  6 
ON  SAMPLER 
(  FORCE  ON  TUBE  ) 


STRATA  j 
CHANGE  J 
depth  ! 


field  identification  of  soil 

REMARKS  INCt  COLOR,  LOSS  OF 
WASH  WATER,  SCAMS  IN  ROCK,  ETC 


6n  Topsoil 

Lost  water  when  washing 
out  casing 


GROuNO  SURFACE  T0  FT.  USED  .  "  CASING  THEN  _ "CASINO  TO 

0  OR"  •  C  '  CORED  R  -  Ri  T  A  i  A  u  0  {  R  UR  <  U N 0 1  * TuR» C 0  Rl  I  TON 

u*  uNO'iTuRRCO  RA 1 1.  C"!C«  TiTminWALL  V  i  VANE  TCJT 

•  RCRORT  JNS  J  St  C  ’RACE  0-i0%,  l  TT.(  :  .0-20*  SOME  •  10  -  33%.  ANO  ■  J5-  30*4 


i 

_ 1 

_  CASING  T*tN 


,  CASING  TO  . 


«v-;>v 


V.-\  N  ".'  /  V*\'  \  W-'\- 


HOLE  NO 


_ !  F  * 

.■Vv'vV.-'.//  ■ .  .yv'Vs 


SOILTESTING,  INC. 

47  P«r*hing  Drive— Anionia,  Conn. 

CON TRAC  TOR 

FOREMAN  DRILLER 

JD  _ TJ _ 

i NS PC C  TOR 


1st  Taxing  District 
~Uorv7aI  k7~Conn, 


sheet _ 

HOLE  NO 


PROJECT  NC 

— PROJECT-  NAM  £ 

_ Grupe  Dan 

LOCATION 


j  LINE 

j  STATION 

!  OFFSET 

G  Aft II NO 

•  ATfft  OBSEft VAT  iON$ 

- -  . 

FT 

A£  T  £  ft  ..  MOllftS 

— 

FT 

AF  Tf  R _ _  HOURS 

CASINO 

I  " 

jAMPt  ( 

Size  10 

hammer  «T 

hammer  fall 


ux 

DaIc  Start  7  Date  Fin 

/F  1 

SURFACE  CLEV  __ 

•lT  1 

0".  Lia 

no 

1  GROUND  WATER 

blows  per  6 

ON  5AMPLCR 


COR  INO  I  OCNSlT  Y  STRATA 


?5PTH  (FORCf  ON  TUBE)  P£R  FT  CONSIST  DEPTH 


V  -1j  40 


FtClO  IDENTIFICATION  OF  SOIL 
REMARKS  incl  COLOR,  LOSS  OF 
WASH  WATER,  SCAMS  IN  ROCK,  ETC 


Topsoil 


Bedrock 

with  small  soft  bands 
Recovered  3 8£n  white; 
ey  &  brown  shist 


GROUND  SoRFACE  t0  FT.  USEO  _ _  CASINO  THEN  _ ”  CASINO  TO. 

0  OUT  «-  washed  C-COREC  p  :  R  i  T  A  i  A  u  0  E  R  U  P  »  U  N  0  I  S  T  UR  *  E  0  RISTON 

OB  uNO'STlRBED  ball  check  T:Tm  NWALL  V  •  VANE  TEST 


HOLE  NO. 


»  R  ;  P  i  •  *  1  n  s  •  s  f  j 


3  %  .  .  -  0  *  20%  SOME'  20-33%.  AND  *33-SO  % 


VVV '• 


SOILTESTING,  INC. 

47  Perahing  Drive — Ansonia,  Conn. 


I  CLIENT: 


1st  Taxing  District 
ITorvvalk; '  OOmr. 


VCONTRAC  TOR 


FOREMAN  ORItLE  R 


GROUND  WATf  U  OBSERVATIONS 


_  FT  AF TCR  _ 


FT  AFTER 


project  no 


PROJECT  NAME 


HAMMf  R  « T 


Grupe  Dam _ 

J^ey^Cajiaaii,  Conn., 

CASING  SAMPLER  CORE  BAR 

WI  SS _  DT 

2 172  -1.3/8. 

.t  300-  UO 


n,  «.  12/21 

Dale  Surf  * _ Date  Em. 


SURFACE  CLEV 


GROUND  WATER  EL  gx  1101 


■  LOWS  per  6 
ON  SAMPLER 
<  FORCE  ON  TUBE  ) 


CORiNG 

t<me 

PER  FT 
(MIN  \ 


DENSITY  strata  1 
OR  Change  j 

CONSIST  DEPTH  j 


Refusal 


F.ELO  IDENTIFICATION  OF  SOIL 
REMARKS  INCL  COLOR,  LOSS  OF 
WASH  WATER,  SCAMS  IN  ROCK,  ETC 


Boulders  &  loose  fill 


le  6’8" 


g  bent  slanted  & 
e  to  core.  Will 
auxilary  hole  4’  east. 


CASING  TO. 


UP  «  UNOlSTuRiCO  FUTON 
V  •  VANE  TEST 


C%.  1  T  f  .  f  •  10  •  20%  SOME'  JC  "  S3  % ,  ANO*  33  -  30% 


HOLE  NO  11 


D-  2Z5 


oertm 


SOILTESTING,  INC. 

47  Pershing  Drive— Anaonia,  Conn. 


1st  Taxing  District 
Norwalk.  Conn 


SHEET. 


HOLE  NO 


PROJECT  NAME 

Gru 


GRODNO  WATER  OBSERVtr 

IONS 

_  FT 

AFTER _ 

HOURS 

FT 

AFTER 

HOURS 

SAMPLE  BLOWS  PER  6  CORING  DENSITY 

BLOWS  - - - - -  ON  SAMPLER  Time  c*  ChaNSE 

per  m0  type  pen  REC  IEORCE  ON  TUBE  I  PER  ET  CONSIST  |  DEPTH 


*11"  Refusal 


field  identification  of  soil 

REMARKS  INCl  COLOR.  LOSS  OF 
WASH  WATER,  SEAMS  IN  ROCK,  ETC 


Boulders  &  loose  fill 


.oose  &  slanted 
.11  attempt  aux; 
south. 


cann 

.ary 


FT,  USEC 

c 

:  COREO  P  ;  Pi’ 

»9f  0 

9  A  L  t  C  H  ? : < 

TRAC 

E  •  0  •  ■  0  %  .  .  T  r  , 

_ _ ICASfNG  THEN  _ ”  CASINO  TO. 

A  :  AUGER  U  f  «  U  N  0  »  S  T  U  R  §  C  0  RlftTOM 

S#AU  V  •  »*Nl  TEST 


HOLE  NO 


*J*  »*  /  •  -  «*b  1 

S  /-  .V 


SOILTESTING,  INC. 

47  Pershing  Drive — Ansonia,  Conn. 


i|  client:  1st  Taxing  Pis 
'i  Norwalk,  Conn, 


SHEET _ _ 

HOLE  NO 


X  v 


CONTRACTOR 


FOREMAN  -DRILLER 

Jd 

INS PEC  FOR" 


GROUND  WATER  OBSERVATIONS 
AT  ,_U*f E T  AFTER  13&-  H°ufcS 

/  inn  1  a 

A  T  ’  FT  AFTER  _  „ .  HOURS 


PROJECT  NO 
”  ^PROJECT  ’  N  A  ME 

J _ Gri 

LOC  ATiON 


HAMMER  «T 


E4‘  south  of  ff  11 


CA5  N«  SAMPLER  CORE  BAR  n  q  /▼CS  1  O 

;/J  _  £S _  _ D'JI—  Dale  Start  Date  Fio.l_£ 

-2-J./2  -1— 2/8 - j  ELEV  - 

-  -  -1-40-  *'T  j  GROUND  WATCH  CLCV  _ 


STRATA 

change 

DCPTm 


SURFACE  ELEV 


GROUND  WATER  ELEV  . 


FIELD  IDENTIFICATION  OF  SOIL 
REMARKS  INCL  COLOR.  LOSS  OF 
WASH  WATER,  SEAMS  IN  ROCK.  ETC 


3rn  CHI7  sand  coarse  gravel 
and  boulders;  soft 
possibly  fill 


Bedrock  with  soft  bands 
of  rock 

Recovered  25"  fragmented 
quartzite  gniess  L  shisc 


Bottom  Hole  16' 0" 

Note:  Low  recovery  due  to 
soft  bands 


CASINO  TO  . 


UP  «  UNOiSTuRBCO  PISTON 


T  r  THtN WALL 


V  •  VANE  TEST 


0%.  N'TT^f  ■.  10-20%  SOME  •  10- »*%.  AND«3VS0% 


MOLE  NO.  US 


B-oa 


SOILTESTING,  INC. 

47  Pershing  Drive— Ansonia,  Conn. 


coNteac  toe 


foriusn  -oaiuLcn 

TB  _MN__ 

Inspector 


client:  Lst  Taxing  District 

Norwalk,  Conn. _ ~ 


SHEET  1  OF  1 

12 

HOLE  HO 


PROJECT  HO 


PROJECT  NAME 


•  LOWS  PER  G  CO» 

ON  SAMPLER  Tl 

[  FORCE  OH  TUBE )  PE* 


DENSITY  STRATA 
OR  CHANG  t [ 
CONSIST  oeptm  I 


FIELO  IDENTIFICATION  OF  SOIL 
REMARKS  I NCL  COLOR,  LOSS  OF 
WASH  WATER.  SEAMS  IN  ROCK,  ETC 


Boulders  &  loose  fill 


TMtK  _ ^  CASINO  TO. 

u*  ■  uxoistumo  pi$ton 

v.vaxi  TOT 


20%  tout  •  *0  -  !5V  »N0  ■  JS  ■  30*4 


HOLE  NO. 


X 

SHEET _ 

X 

OF 

HOLE  NO_ 

_  12A 

GAOuNO  SU*FAC €  T  0 


RFACC  to  ..  JT.  U  SC  0 _ _  C  4  S  i  NO  THEN  _  CASINO  TO. 

*  *A$HCO  C  5  C  0  A  C  0  PtP  |T  A  i  AUOCA  U  P  •  U  N  0 1  S  T  U  A  •  l  0  PISTON 

uNC!STU#e£0  S«LL  CmCCA  T:Tm:N*ALL  V*VANE  TEST 


HOLE  NO.  12A 


jN*  Jj(0 


T»*ce  C  -  ov.  20*  10  ME  •  JO  •  UN,,  A  NO  *  IS-  so% 


B-28 


SOILTESTING,  INC. 


SHEET. 


1  root  M0  r"1  rH  rEC  @*ot  !  ,F0"ce  0NTUB£' 


OCNStTY  STRATA 

or  change 
consist  oerth 


FlELO  IDENTIFICATION  of  soil 
REMARKS  INCL  COLOR.  LOSS  OF 
WASH  WATER.  SEAMS  IN  ROCK.  ETC 


Brn  coarse  to  med  fine  said 
coarse  gravel  (  possibly 
fill) 


Same  as  above 


Suspected  bedrock 
Recovered  36"  grey-wht  gran 


Bottom  Hole  15' 0" 


CASINO  TO. 


UF  «  UNOISTURSCO  RISTON 


HOLE  NO.  13 


u  S  UNO'S*  uR*{  0  SALL  Check 


T  *  TM'NWALL 


V  •  VANE  TEST 


R».;RORT  jNS  U>fO 


TRacf  ;  3-10%.  l  rrwf  .  10  -  20%  SOME  •  *0  -  55%.  A  NO  *  59-  90% 


B-  29 


OI>Th 


SOILTESTING,  INC. 

47  Petihio?  Diiv#— Antonia,  Conn. 


ij  client: _ 1st  Taxing 


Norwalk,  ^onn 


sheet _ j 

HOLE  NO 


CONTRACTOR 

FOREMAN  DRlLL.Cn 

TB  _?!>_ 

INS  PEC  T OR ' 


project  no 


PROJECT  NAME 

_ SUA£9 

location 


*»*UNO  WATER  OBSERVATIONS 


FT  AFTER 


FT  AFTER 


HAMMER  WT 
AMMER  FA 


CASINO  SAMPLER 

WI  ss 

:OZ2  1  378 

300  -  140  - 


SAMPLER  core  bar 

SS  DT 


Date  St >rt  3  Date  Fin.  1/3/63 


SURFACE  ELEV 
GROUND  WATER 


none 


sample  slows  per  g"  coring  DENSITY  strata 

VlOWS  - - - - -  ON  SAMPLER  time  OR  CHANGE 

PER  NO  type  PEN  REC  .FORCE  on  TU6EI  «»”  ^°»SIST  °£PTH 

r oot  i  Lao  r  o- ft  ITT?  1 12-  is  1MN)  moist  I  IlEv 


FiELO  IDENTIFICATION  OF  SOIL 
REMARKS  INCL  COLOR,  LOSS  OR 
WASH  WATER.  SCAMS  IN  ROCK,  ETC 


GROUNO  surface  to 


W  :  WASHED 


CASINO  TO  . 


UR  *  UNOiSTuRBCD  RISTON 


US  UND-STURSCO  BALL  CHECK 


T  :  TniNWALL 


V  •  VANE  TfST 


PR_,PO»T  -NS  JlfO 


TRACE  0-  -  0%.  v  ttlE  •-  1  Q-10%  SOME  •  10  -  53%,  A  NO  •  S3  *  30% 


HOLE  Nb4> 


B-30 


SO  I  LI  KS n\(»,  INC.  cutM  1st  Taxing  District 

47  Pershing  Drive— Ansonia,  Conn.  N0rW8liC,  COUIl* 


HOLE  NO 


contrac  ro» 


FORI  MIN  ORiCLC  » 

JU  Al 


p R 0  J t  f  r  NO 


;  pro  jf  c.  T  name 


r,»ouMO  WATER  OBSERVATIONS 
AT  -9’f  T  AFTr,frt  —  -  MOuWi 


I  D  0".  0" 


ii  _ Grupe  Dam _ _ 

;[‘L0C*,,0N  j!  °"set5»  north  of  #14 

i  :  New  .Canaan,  Conn - ---jj - 

I  CASING  sampler  CORE  BAR  /  , 

TYPE  _WI_  SS  DT _  I1  P^SiArt.  1/4 _ D..P  Fm._UA 

S I7C  10  2  1/2  -  L-j/8  _  :!  SURFACE  ELEV - - 

I  HAMMER  «F  300-  -  140  -  *'T  r.nnuun  w^rrm  ri  ru  "”9 


„D.lr  Fid.  1/4/63 


SURFACE  ElEV  _ 

'■  GROUND  WATER  ClE  V  . 


]  CE  Nbl  T  Y  | 

1  OR  1 

I  CONS' ST  ! 

strata 

C  H  A  N  S  E 

DEPTH  . 

j 

field  identification  of  sou. 

REMARKS  INCL  COLOR.  LOSS  OR 

WASH  WATER,  SEAMS  IN  ROCK.  ETC 

[' “ moTsT 

El  f  v 

6"  Topsoil 

! 

1 

■ 

Refusal  on  casing  at  5' 

Run  #1  ?  6"  recovery  -  Boulders 

I  See  wash  sample 


100/0"  i  C  X-  ,  Run  #2 

:  .  Lc  1  5  ..  . 

--  I  !.C.  1 5- - 

.  I  {  C _ 6_ 


Lost  most  of  wash  water  whej 
coring 

Recovered  30"  grey  shist  & 
white  granite 


WASHED  C  *  COREO  t 

B  UNt  STw«»»EC  9AU  C  h  E  C  * 


C  AS-  NG 
USER 


up  <  uNOiSTuRtCD  Riston 
V .  VANE  TEST 


SOME*  10*33%  *N0  1  55  50% 


«F  / 


SOILTESTING,  INC. 

47  Pershing  Drive— Anaemia,  Conn. 

con  flue  TOM 

FOREMAN  DRILLER 

Jl)  AJ  _ 

INSPEC  to. 

«.OUMO  WATER  OBSERVATIONS 
AT  __  ft  AFTER  ....  _  HOURS 

AT  FT  AF  TER  _ HOURS 


client  _  l3t  Taxing  District  _ 

Norwalk,  Conn. _ 

PROJECT  NO 

'project  'name 

Grupe  Dam _ 

LOCATION 

New^anaan*  Conn.^  ..... 

CASINO  SAMPLER  CORE  BAR 

type  Jtfl _  .sa _ D£ _ 

size  i  o  _2._l/2  1  3/8  - - 

HAMMER  WT  -300  -  -1^.0 -  *'T 


SHEET  j;  OE 


HOLE  NO  _ 


15 


SAMPL  E 


NO  TVPE  PEN  REC 


.D.If  Fm.l2/23/i> 


D»le  St  AH  X  S  Pa<p  Fio.l  < 

SURFACE  ELEV _ . _ 

orouno  water  ti3E%  none 


ON  SAMPLER  t 

I  FORCE  ON  TU  BE  )  PEI 


j  0 

1  c 

ENSIT 

OR 

ONS'S 

r 

T 

strata 

change 

oepth 

field  identification  of  90il 

REMARK9  INCL  COLOR.  LOSS  OF 

WASH  WATER,  SEAMS  IN  ROCK  ETC 

I  MOIST 

Elev 

2'6* 

Casing  Bent 

Kef usal 

Bottom  Hole  2* 6" 


CASINO  THEN  _ i  CASINO  TO. 

iURER  UP>  UNDISTURBED  PISTON 
all  v  •  vane  TEST 

%  SCMF.JO-JS%,  ANO.  39-99% 


HOLE  NO 


B-  32 


SOIIi'l  KS1  IN(».  INI..  ||  ci!fM  1st  Taxing  District 

47  Pershing  Drive  — Ansonia.  Conn.  Norwalk,  Coon. 

"»MfBACTQR  PRGjECT  NO 


SHEETS _ OF _ z 

HOLE  NO _ . 


CON  TRACTOR 

FOREMAN  ORILUR 

JU  AJ 

iNSRf t TO* 

GROUND  WATfR  OH^I  R  NATION-, 

A!  f  f  If  4  H  m-.i.NS 

A  T  F  T  I*  F(  M  MG4RS 


Bi  'ir,  f  ] 

UN  j  MO  t  *Pt  I  PE  N 
fOOT 


100  " r 

om  1 


e 

i  t 


,  PROJECT  NAME  STATION 

_Gruge_Dam _ I _ 

r  t0'‘T,0‘’  „  |!  orfStT  5  ’  north  of  #15 

;  _Ne^.Qgnaan,_CQnjx. _  .  _  fl 

I  eW  S^StR  C°W"  '!  rws,.n  12/28  D.,cKl0  12/28 

!;  wri0  2  1/2  '13/3  ::  II  fll.rtcE  c  t  e  v  . 

i!  hammer  *t  300.  140.  B,T  ■;  G(touN0  WATt*  0CKv_Jione 

1  >»u  24”  -  .  30"  -Dla  ,  ~ 

ai  "*s  ‘■f"  6  CORING  f  OENSITY  T>»*TAl  FiELO  1OENT1F1CAT1  ON  OF  )OiL 

—— -  nn  *.  i  y  P  i  r  D  TiMF  OR  C  h  A  N  j  E 

,  ON  sampler  ~e  „tDT„  REMARK)  INCL  COLOR.  LO))  OF 


SURFACE  ElEV  _ _ 

GROUND  WATER  0C3U  _HQHG  _ 


BlOWS  PER  6  CORING  j  STRATA  | 

—  ■  ON  sampler  Time  I  Change  , 

^PTH  KOI  ON  TUBE)  "ERFT  1  CONSIST  depth  . 

S’90'  h^r-G-T  T.1  r-fioTjr  rHEV“l 


0  6  6  -  I  ?  [  12-10 


field  iDen tification  o f  soil 

REMARKS  INCL  COLOR.  LOSS  OF 
WASH  WATER,  SEAMS  IN  ROCK,  ETC 


3,0”  i  Refusal _ _ 


Bottom  Hole  30 


hole  no 


STuRiCD  RISTON 

rl  ST 

V  AND  •  35  •  ^0% 

B-33 

SOILTESTING,  INC. 

47  Pershing  Drive— Ansonia,  Conn. 


cuem:  lst_ Taxing  district 


Norwalk.  Goan. _ _ 


CON  T  RAC  FOR 


FORE  MAN  DRILLER 

JD  AJ _ 

INSPECTOR 


CROUNO  WATER  OBSERVATIONS 
'  __  FT  AFTER  _ HOUl 


FT  AFTER 


PROJECT  NO 


l  : 

h’—pi»Oj£:ct  name 

JL_ 


>C*T,0N  °"stT  10*  east  of  #15 

- New -Canaan  r-  Conru. - — 

rrPt  WI  S3 _  DT _  I  P-Sun  12/29.D*'  nytfLu 

s,:r  ,  o  _2.  1/2  1  _3/8  -  !j  su  R PACE  CLEV  _ 

-r  _300-  -140-  "|T  ji  gpoono  w*Tt*  txs,  __none__ 


Z  CASING  TO  . 


UR  *  UNDISTURBED  RISTON 


HOLE  NO. 


T  :  TMlHfALl 


V  •  VANE  TEST 


0-  20%  SOME  •  10  -  JS  v  A  NO  *  S  .  SD% 


SOILTESTING,  INC. 

47  Pershing  Drive—  Anaonia,  Conn. 

CON TRAC  TOR 

FOREMAN  DRILLER 

J  D  A  J  _ 

INSPECTOR 

QROUNO  WATER  OBSERVATIONS 
AT  .FT  AF  » €  »  ...  HOURS 

AT  FT  AFTER. HOURS 


_1  s t  Taxi ng  D i strict 
Norwalk,  Sonn. _ _ 


hole  no 


PROJECT  NO 

PROJECT  NAME 

Grape  Dam  _ 


Type 
S :  /  E  i  0 

HAMMER  #1 

hawui  b  fal  l 


NuW  Canaan,  Caaa»=-  .. 

CJ$t°  *£gLE"  bf 
2  1/2  1  3/8 
«r  300  140  » 

fall 


i  24 y  East  of 

Pair  SlAft  X2/29  Date  Fml/3/63 

;  SURFACE  ElEV  _ 

1 !  GROUNO  WATER  IlOHe 


x  CASING 

*-  BLOWS  |  I  I  I 

1  RtR  NO  TYRE  REN  REC 
a  FOOT  I 


CORING  DENSITY 

time  |  0R 

PER  FT  ;  CONStST  ' 

STRATA 

change . 

DEPTH 

field  identification  of  soil 

REMARKS  INCL  COLOR.  LOSS  OF 

WASH  WATER,  SEAMS  IN  ROCK,  ETC 

(MIN)  1  MQ(  j  T 

r  l  e  v  j 

8"  I  Asohalt  &  stone  base 


s 

H 


CORE  BAR 

-m- 


Due  Surt  12/27  Date  Fig.  12/ 

SURFACE  CLEV  _ 

GROUND  WATER  E}QP _ I1QJ18 


STRATA  i 

change  j 

DCRTW  I 


FiELO  IDENTIFICATION  of  soil 
REMARKS  INCL  COLOR.  LOSS  OF 
WASH  WATER.  SEAMS  IN  ROCK,  ETC 


_ a. 

o  i  x-- 


28_2 


—4-  ! 

4 

Run  ff 

i 

3 

Recovered  3b"  fragmented 

5  | 

grey  granite 

_ 5  —  i 

.  b-l 

;  20* 

Bottom  Hole  20' 0” 


CASING  TO. 
D  RiSTON 


HOLE  NO.  16 


V 


No.  MC\)  ~L\  ] 

Inventoried  , 

By  _ b\J\}S 

Date  I  S’  \\GS 


j  y?  X/ 

WATER  RESOURCES  C0M5ISSI0N  A7,  /  J 

SUPERVISION  OF  DAI  IS  .  0  . 

INVENTORY  DATA  /  >//  —  /A  J 


Name  of  Dam  or  Pond 


Code  No. 


6-(U’0l'S  ^L:Sc^VcMR. 


AJ  w)  3.  S 


SL  6.5 


Nearest  Street  Location  V  A  l  L  l  V _ ^ _ 

Town  CAi\JAA/J 


U.S.G.S.  Quad.  (^0(1  WALK  \)C  V~\M _ 

Name  of  Stream  )  A^l" 

Owner  PvflSr  DiSrftiCT  WATtYl  DlD\PA(trM(r^T 


3  \bELbEf\J  AVt  A/Ut 


A/  o  u  w  A  LK 


Pond  Used  For 


WATl^l  SOv’Pl/ 


/O-Z-SM 


Dimensions  of  Pond:  Width  *2-^0  Fut  1  Length  33oo  PtvT Area  tec-/HAe$ 


Total  Lengtn  of  Dam  X  00  I- D~fr  7" 


Length  of  Spillway  tCVT 


Location  of  Spillway 


cflsr  xa/p  op 


Height  of  Pond  Above  Stream  Bed  _ 

Height  of  Embankment  Above  Spillway 


3q  Put:  v 
5  FtTcT 


Type  of  Spillway  Construction  CO/OcrtbTI^  CAP 


Type  of  Dike  Construction 


A\AiO/vk) 


Downstream  Conditions  C/JD'oDS 


Suimiary  of  File  Data 


Would  Failure  Cause  Damage? 


/c  S 


Class  B 


2k  Maple  Ave. 

Bloomfield,  Conn,  06002 
June  27,  1972 

Dr,  Joe  Webb  Peoples,  Director 

Connecticut  Geological  and  Natural  History  Survey 
Wesleyan  Station 
Middletown,  Conn,  061j.^7 

Dear  Dr.  Peoples: 

I  would  like  to  call  to  your  attention  a  potentially 
hazardous  situation  concerning  the  bedrock  geology  in  the 
Norwalk  North  quadrangle. 

The  dam  at  Grupes  Resevoir,  near  the  western  edge  of  the 
quadrangle,  is  located  on  calc-silicate  gneiss.  This  rock  con¬ 
tains  calcite  and  surface  exposures  directly  below  the  dam 
exhibit  considerable  solution  of  several  layers. 

If  similar  solution  Is  occurring  in  the  subsurface  and  if 
the  dam  Is  ancnored  to  these  rocks,  then  the  dam  foundation  may 
have  weakened, 

I  would  appreciate  knowing  whether  or  not  this  condition 
has  been  monitored  by  the  appropriate  agency. 


Sincerely  yours. 


Richard  L.  Kroll 
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ROALD  H  AESTAD,  INC. 

CONSULTING  ENGINEERS 


751  West  Main  Street  •  Waterbury,  Conn.  06708  •  Tel.  203  755-2254 


MEMORANDUM 


DATEt 


>tember  5.  1972 


Page  1  of  2 


TO:  File  016-01-10 


Grupes  Reservo ir  Dam. 


FROM :  RJH _ 

SUBJECT :  Investigation 


REFERENCES : 

Grupes  Reservoir  Dam 

Owner:  Norwalk  Second  District 
Norwalk,  Connecticut 

General  Manager:  Mr.  Nick  Bredice 

Borings:  Soil testing,  Inc. 

Seymour,  Connecticut 

« 

Consultants : 

The  Henry  Souther  Engineering  Company 
Roderick  Hewitt 
Frederick  Almquist 

Buck,  Seiffert  and  Jost 

Connecticut  Geological  and  Natural  History  Survey 
Dr.  Joseph  Webb  Peoples,  Director 
Dr.  Richard  L.  Kroll 

Newark  State  College 

Union,  New  Jersey  Phone:  201-527-2257 
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ROALD  HAESTAD,  INC. 


MEMO:  September  5,  1972 

Grupes  Reservoir  Dam 
Page  2  of  2 


COMMENTS : 

Had  a  call  from  O'  Brian ,  they  do  not  have  any  information  on 
the  Grupes  Dam. 

I  called  Dr.  Peoples.  Dr.  Kroll  was  summer  help -with  mapping 
the  geology  of  Connecticut.  Dr.  Peoples  would  like  to  have  the 
copies  of  borings  at  Mill  River  and  Trinity  Dams  and  also  the 
report  that  Dr.  Matt  Walton  made  on  Mill  River.  I  will  try  and 
get  hold  of  this  for  him. 

I  called  Dr.  Kroll,  he  told  me  of  surface  deterioration 
of  the  rock  near  Grupes  Dam,  but  doesn't  know  how  long  this  has 
taken  place.  He  will  send  me  some  of  the  data  he  has. 

I  then  called  Norwalk  Water  Company,  second  district  and 
spoke  with  the  General  Manager,  Mr.  Nick  Bredice.  He  said  that 
they  were  using  Henry  Souther  in  Hartford  as  their  Consultant, 
and  that  they  had  sent  copies  of  their  borings  to  them. 

Apparently  borings  were  done  in  1962  at  the  dam. 

I  called  Henry  Souther  and  spoke  with  Mr.  Hewitt.  They  are 
gathering  information  on  the  dam  for  DEP.  He  thought  the  dam 
might  be  100  years  old.  Thought  the  Consultant  for  the  dam  at 
that  time  was  Buck,  Seiffert  and  Jost,  and  they  have  contacted 
them  for  drawings  they may  have.  I  said  that  I  would  not  double 
up,  but  wait  until  they  had  the  information  available  for  the 
DEP. 


I  made  a  tentative  appointment  with  Mr  Bredice  of  the 
Norwalk  Water  Company,  for  Friday  at  9:00,  September  8. 

Have  received  U.S.G.S.  maps  of  the  area  -  in  the  mail  today. 

RJH :  2  hours 


cc: 


William  H.  O' Brian,  III 

Civil  Engineer 
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ROALD  HAESTAD,  INC 

CONSULTING  ENGINEERS 


751  West  Main  Street  •  Waterbury,  Conn.  06708  •  Tel.  203  755-2254 


September  14,  1972 


State  of  Connecticut 

Department  of  Environmental  Protection 
Water  and  Related  Resources 
State  Office  Building 
Hartford,  Connecticut  06115 

Attention:  Mr.  William  H.  O'Brian,  III 
Civil  Engineer 

Dear  Mr.  O' Brian: 

On  Friday,  September  8,  1972,  Mr.  Nick  Bredice, 
General  Manager  of  the  Norwalk  Water  Company,  First  District, 
and  I,  inspected  the  Grupes  Reservoir  Dam  in  New  Canaan, 
Connecticut. 


The  overall  condition  of  the  dam  indicates  that 
there  is  no  immediate  problem,  or  danger  of  failure. 

We  will  send  in  our  report  as  soon  as  we  receive 
all  the  supplemental  data. 


Very  truly  yours, 
ROALD CHAES TAD ,  INC. 


Roald  Haestad 
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Photo  4  -  Outlet  for  12  inch  pipe  to  dryvrell  (Nov.  1979) 
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Photo  7  -  Valve  chamber  and  outlet  far  24  inch  low-level  outlet 
(Nov.  1979) 


4Ml 


ass*., 


••  V  *  >•'  „  ■ 


Photo  8  -  Brick  Chlorine  house,,  valve  chamber  for  20  inch 
supply  line,  and  diffuser  house  on  right.  (Nov.  1979) 
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PRELIMINARY  GUIDANCE 


FOR  ESTIMATING 
MAXIMUM  PROBABLE  DISCHARGES 
IN 

PHASE  I  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
Corps  of  Engineers 


March  1978 


,N 


MAXIMJM  PKPBABl.K  FLOOD  INFLOWS  fj 

NF.i)  RESERVOIRS  -  .1 


Project 

12 

(cfs) 

I).  A. 

(sq .  mi.) 

of 

Ml'K 

s/sq.  mi. 

•  .  *  ■ 

1. 

Hall  Meadow  Brook 

26,600 

17.2 

1  ,546 

'V 

2. 

Eas  t  Branch 

15,500 

9.25 

1  ,675 

3. 

Thomas ton 

158,000 

97.2 

1  ,625 

4. 

Northfield  Brook 

9,000 

5.7 

1  ,580 

- 

3. 

Black  Rock 

35,000 

20.4 

i  ,715 

.  * , 

6. 

Hancock  Brook 

20,700 

12.0 

1,725 

••Vfj 

7. 

Hop  Brook 

26,400 

16.4 

1 ,610 

•/v*< 

8. 

Tully 

47,000 

50.0 

940 

•->/> 

.  - » 

9. 

Barre  Falls 

61,000 

55.0 

1,109 

\«*’*\*' 

10. 

Conant  Brook 

11,900 

7.8 

1,525 

11. 

Knightville 

160,000 

162.0 

987 

12. 

Littleville 

98,000 

52.3 

1 ,870 

V  V1 

13. 

Colebrook  River 

165,000 

118.0 

1  ,400 

-\  -\ 

14. 

Mad  River 

30,000 

18.2 

1 ,650 

15. 

Sucker  Brook 

6,500 

3.43 

1,895 

•  ■■  .  * « 

16. 

Union  Village 

110,000 

126.0 

873 

17. 

North  Hartland 

199,000 

220.0 

904 

18. 

North  Springfield 

157,000 

158.0 

994 

•*  -  *  1 

19. 

Ball  Mountain 

190,000 

172.0 

1  ,105 

20. 

Townshend 

228,000 

106.0(278  total) 

820 

21. 

Surry  Mountain 

63,000 

100.0 

630 

22. 

Otter  Brook 

45,000 

47.0 

957 

•  '  % 

23. 

Birch  Hill 

88,500 

175.0 

505 

■  -  * 

24. 

East  Brimfield 

73,900 

67.5 

1 ,095 

25. 

Westville 

38,400 

99.5(32 

net) 

1 ,200 

•  _  k  *  | 

26. 

West  Thompson 

85,000 

173.5(74 

net) 

1,150 

k."*  ' 

27. 

Hodges  Village 

35,600 

31.1 

1 ,145 

28. 

Buf fumville 

36,500 

26.5 

1,377 

29. 

Mansfield  Hollow 

125,000 

159.0 

786 

\ 

30. 

West  Hill 

26,000 

28.0 

928 

U. 

Franklin  Falls 

210,000 

1000.0 

210 

12. 

B1 ackwater 

66,500 

128.0 

520 

•'."■■•.•-I 

-  "A 

13. 

Hopkinton 

135,000 

426.0 

316 

14  . 

Everett 

68,000 

64.0 

1  ,062 

V 

35. 

Mac Dowel  1 

36,300 

i  i 

44.0 

825 

-  \\\> 
'.‘•■-Hi 

V-Ji 

» "»  *«  “•  '»  *•  -  '*  ^  -  ,*»  **  “»  •  ' «  ’«  *•  '*  \  \  '■  "«  .N  .%  ,*»  fc'»  _S  ,  -  - ' »  '•  s’»  ,  •  , 


MAXIMUM  PROBABLE  FLOWS 
BASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  and  Coastal  Areas) 


River 

SPF 

D.A. 

MPF 

(efs) 

(sq .  rai .) 

(cfs/ sq . 

Pawtuxet  River 

19,000 

200 

190 

Mill  River  (R.I.) 

8,500 

34 

500 

Peters  River  (R.I.) 

3,200 

13 

490 

Kettle  Brook 

8,000 

30 

530 

Sudbury  River. 

11,700 

86 

270 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

Charles  River. 

6,000 

184 

65 

Blackstone  River. 

43,000 

416 

200 

Quinebaug  River 

55,000 

331 

330 

ESTIMATING  EFFECT  OF  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


v:-> 

\V« 

*  * 


I'Vl 


STEP  1:  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves . 

STEP  2:  a.  Determine  Surcharge  Height  To  Pass 
"Qpi". 

b.  Determine  Volume  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19",  Therefore: 

Q p 2  =  Qpi  X  (1  _  STOJ*l  ) 

19 

STEP  3:  a.  Determine  Surcharge  Height  and 
"STOR  2"  To  Pass  "Qp2" 

b.  Average  "STORi"  and  "STOR2"  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  "Qp3". 


MAXIMUM  PROBABLE  FLOOD 
PEAK  FLOW  RATES 
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SURCHARGE  STORAGE  ROUTING  SUPPLEMENT 

STEP  3:  a.  Determine  Surcharge  Height  and 
"STOR2"  To  Pass  "Q p2" 

b.  Avg  "STORi "  and  "STOR2"  and 
Compute  "Qp3". 

c.  If  Surcharge  Height  for  Qpa  and 
"STORavg"  agree  O.K.  If  Not: 

STEP  4:  a.  Determine  Surcharge  Height  and 
"STORs”  To  Pass  •'Qpa" 

b.  Avg.  “Old  STORavg"  and  "STOR3" 
and  Compute  "Qp4" 

c.  Surcharge  Height  for  Qp4  and 
"New  ST O R  Avg  should  Agree 
closely 


■..■-I 

.•-1 

•.1 

•V* 

•J 


CTO 


D  SURCHARGE  STORAGE  ROUTING  ALTERNATE 


*  *N 

£3 


Qp2  —  Qpi  ^1  1 


STOR 

19 


Qp2  =  Qpi  —  Qpi  ( STO R 

\  19 

FOR  KNOWN  Qpi  AND  19"  R.O. 


Q  P2 


STOR 


EL. 


» 

"rule  of  thumb”  guidance  for  estimating 

DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


QpT  =  12  S 


STEP  I  :  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2:  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qp1}. 

QPi  =  vo  'z 

Wb=  BREACH  WIDTH  -  SUGGEST  VALUE  NOT  GREATER  THAN  40  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Y0  =  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  ESTIMATE  REACH  OUTFLOW  (Qp?)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qp-j  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  ( V-, )  IN  REACH  IN  AC-FT.  (NOTE:  IF  V1  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp2- 

Qp2(TR!AL)  =  Op,  l  I  “  j  ) 

C  COMPUTE  V2  USING  Qp2  (TRIAl). 

D.  AVERAGE  V]  AND  V,  AND  COMPUTE  Qp2. 

QPj  =  Op,  (  i  -  ) 

STEP  5:  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4 . 

viii 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN  THE 
NATIONAL  INVENTORY  OF  DAMS 


